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Volume 3 


Hardware or Performance? 


« American industry is now paying out hard cash at the rate of four billion dollars 
annually for instruments and control equipment. The motivations are obvious — 
increased production, lower operating costs, higher quality and increased uniformity of 
product — all aimed at lower unit costs and a better profits picture. 


« Less obvious are the concepts and philosophies of those concerned in making decisions 
to spend this money and design the plant or process. In most cases performance is the 
only provision specified by top management when they approve an expenditure for 
increased production facilities. However, this provision is too often not carried down 
the organization to various engineering and design groups who must play a part in 
completing the new plant or expansion. A realistic statement of performance must 
be made at each decentralization of design. Inherent with each such statement is 
process controllability—-how can the process or operation be designed to be more easily 
controlled or regulated. 


« Systems engineering is the technical term that has been applied to this concept of 
integrating parts, equipment, materials, procedures and operations to result in perform- 
ance. Its chief ingredients are measurement and control. It is the binding force in 

) all phases of business and industry, bringing together all technologies on a common 

plane to achieve performance. It must be practiced by all concerned with a plant or 

process or system design. ‘The instrument and control engineer is the specialist on 
the team, giving counsel in his field, and finally designing the control systems once the 
ing basic process is agreed upon. 


« Every chief engineer and plant operations manager should make certain that the 
- instrument or control engineering department represents the systems engineering ap- 

proach in first talks about a new plant or process. Every instrument department should 

continually sell engineering management on the benefits of their counsel early in 
up, the game if maximum benefits are to be derived from their services. Both parties 
should be certain that they start with performance and not hardware. The worst 
control problems ever created are those where the instrument engineer is given the 
ble job of applying instruments after the equipment is selected or the plant is built. 


« The greatest advances in the widespread growth of automatic control will be achieved 
if those in authority will simply specify what they want in terms of performance, not 
in terms of how and with what a plant shall be built. 


Ch ai C 


Editor 
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Frequency Response 


of Pneumatic Transmission Lines 


by R. P. Sandell, Standard Oil Company of Californig 


THE SFECIFIC OBJECT of this study was to obtain 
the frequency response of several different sizes of pneu- 
matic transniission tubing and to compare the results with 
those calculated from the theory derived in previous in- 
vestigations by various authors. 

Information on the dynamic response of pneumatic trans- 
mission tubing is necessary for an analysis of control sys- 
tems involving pneumatic transmission of signals. The 
effect of different variables such as tubing length, end vol- 
ume, tubing diameter, operating pressure and operating 
pressure range, and temperature is important in the design 
of control systems. 

Moise (6) has done experimental work on various lengths 
of % in. O.D. tubing while using various end volumes. 
However, no experimental work involving the frequency 
response of tubing of different diameters could be located. 
Eckman and Gess of the Brown Instrument Company (2) 
have shown the advantage of the larger tubing sizes by 
using transient response techniques. Some additional ex- 





(1) Numbers refer to similarly numbered references at the end of this 
article. 
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and 
N. H. Ceaglske, University of Minnesota 


perimental work on pneumatic transmission has been done 
by Boyd (1) while comparing pneumatic and electronic 
control systems. 

There are also a few references in which a theoretical 
analysis has been made. Iberaii (5) has made a theoretical 
investigation of the amplitude reduction and phase lag of 
a sinusoidal pressure wave traveling through a tube. This 
theory was derived from assumptions of incompressible 
and viscous flow and then modified to include the effects 
of compressibility, finite pressure amplitudes, fluid accelera 
tion, and finite tubing length. Moise has made a theo 
retical investigation to compare with his experimental 
work. However, his equations have the disadvantage of 
containing the friction factor. Consequently, some arbitrary 
value of this quantity must be chosen before the equations 
can be used. By making an analogy between voltage and 
pressure, the equations for the frequency response of an 
electrical transmission line containing distributed resist 
ance and capacitance may be used. (See Farrington (4)). 
To do this, it is necessary to obtain values of resistance 
and capacitance from the pneumatic line and substitute 
these quantities into the electrical equations. However, 
because of the assumption of negligible inductance, the 
results should only be valid at the lower frequencies and 
smaller sized tubing. 


Experimental 


A schematic diagram of the apparatus is included 4 
Figure 1. Basically, the apparatus consists of a pneumati¢ 
sine wave generator connected to 200 ft. of tubing which 
is wound on a rack. A mercury manometer is hooked up 
with the sine wave generator to aid in reading stati¢ 
pressures. Pressure transducers are connected to the inlet 
and outlet ends of the tubing. The pressure transducers in 
turn are hooked up with amplifiers which send the com 
verted signal to a Brush two channel recorder. 

The tubing itself was wound in a six by nine foot oval 


to eliminate any unnecessary pressure drop caused by 


sharp bends. In addition, 50 ft. sections of tubing were 


Figure 1. Schematic diagram of experimental apparatus. 
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Figure 2. Attenuation-frequency curves for 200 Ft. of 3/16” 
0.D. copper tubing at 30 psia. 


joined by using flush connectors to minimize the pressure 
drop across joints. The tubing dimensions are listed below. 


Outside Diameter Inside Diameter 


i = 123 
1/4 : . 186 
»/16 .. 242 
3/8 . wal 
1/2 422 


The sine wave generator is similar to the one described 
by Eckman and Moise (3) but has the added advantage 
that the pressure level and amplitude can be easily varied 
while the instrument is in operation. 

Statham pressure transducers, which are connected to 
the pneumatic line terminals, provide the input signals to 
two Brush Universal Analyzers which in turn supply the 
signals to a Brush double channel oscillograph. The pres- 
sure transducers have an accuracy of 1 percent of full scale 
(20 psi.) or better and a resolution of at least 0.1 percent 
of full scale. The magnetic pen motors of the oscillograph 
have a uniform frequency response to 30 cps., which is con- 
siderably higher than that used during this study. 

The experimental results were obtained by applying a 
sinusoidal input of the proper frequency and amplitude 
and recording the results upon the two channel oscillo- 
graph. Sufficient runs were made to cover the range of 
frequencies within the limits of the sine wave generator. 





“7S FREQUENCY ~ CPS. 


Figure 3. Phase lag curves for 200 Ft. of 3/16” O.D. tubing. 
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Figure 4. Attcnuation-frequency curves for 200 Ft. of 1/4” 
0.D. copper tubing at 20 and 30 psia. 


The propagation velocity was determined by measuring 
(recorded on oscillograph) time interval for initial part of 
a step input to be transmitted through the tubing. 


Results 

The results of this study can be presented most con- 
veniently in graphical form. All of the experimental data 
are included as either attenuation-frequency or phase lag- 
frequency charts. 

As shown in Figure 2, the agreement between theory and 
experimental results is good for the small tubing and small 
input amplitude. However, neither the electrical analogy 
theory or the Iberall theory indicate any dependence of 
amplitude ratio on the input amplitude. Consequently, the 
calculated and experimental results show increasing devia- 
tion as the input amplitude increases. 

As the tubing diameter increases, (Figures 4, 6, 8, and 
10) the electrical analogy theory becomes more in error 
with respect to amplitude ratio and is not at all satisfactory 
for the % in. tubing. On the other hand, the Iberall theory 
gives a rough approximation of the results for small input 
amplitudes (about + 0.5 psi.) for all of the tubing sizes 
tested, providing the frequency does not exceed 1 cps. 

Both the Iberall theory and the electrical analogy theory 
predict phase lags which are less than those actually meas- 
ured. The Iberall theory gives the most satisfactory re- 
sults. 





FREQUENCY ~ CPS. 


Figure 5. Phase lag curves for 200 Ft. of 1/4” O.D. tubing. 
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Figure 6. Attenuation-frequency curves for 200 Ft. of 5/16” 
0.D. copper tubing at 30 psia. 


When using \% in. tubing at 30 psia., a small cyclic varia- 
tion of amplitude ratio is discernable at the higher fre- 
quencies. This cyclic effect increases with the larger 
tubing sizes and is very pronounced with the % in. tubing. 
Apparently the cyclic effect is caused by a reflection of 
the pressure wave off the tubing ends, with a resulting 
resonance effect at the proper frequencies. By using ele- 
mentary sound wave theory, the resonance frequencies 
may be calculated. These calculated frequencies were com- 
pared to the resonance and null points encountered when 
using the % in. tubing. In each case, the calculated fre- 
quency is about 5 percent higher than the experimental 
response point, probably caused by choosing a propagation 
velocity slightly too high for the calculated values. 

The effect of operating pressure was checked with the 
\% in. tubing, (Figure 4.) In this case data were taken 
at 20 to 30 psia. The amplitude ratio increases by a factor 
of about 1.4 as the pressure is raised from 20 to 30 psia., 
which is in good agreement with the results published by 
Moise. Figures 5 and 12 show that the experimental re- 
sults for the amplitude ratio and phase lag of the % in. 
tubing also agree favorably with Moise’s data. 

When designing a pneumatic system it may be con- 
venient to replace the distributed system with a first order 
system. As shown in Figure 13, this may be done quite 
accurately with the 3/16 in. tubing up to at least 10 cps. 
However, with tubing larger than 3/16 in., this method 
will give very poor results except at the very low fre- 
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Figure 7. Phase lag curves for 200 Ft. of 5/16” O.D. tubing. 
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———__ 
TABLE 1 
—$$___ 
Propagation Velocities through 200 ft. of tubing, 
. ee 
Size - Velocity 
O.D.-In. ft./sec, 
3/16 975 
1/4 1083 
5/16 1091 
3/8 1100 
1/2 1115 
Sonic velocity—1131 ft./sec. (adiabatic) 
960 ft./sec. (isothermal) 
| 





quencies. Since the phase lag of the distributed System 
can approach infinity while a first order system has , 
maximum lag of 90°, this method should not be used tp 
determine the phase lag. 

The propagation velocity as measured is given in Table} 
The results indicate that there is some decrease in the 
propagation velocity in the smaller tubing, due to frie 
tional effects. In the largest tubing the velocity is withip 
experimental error of the adiabatic sonic velocity. Aj 
values are above the isothermal sonic velocity indicating 
that the transmission process is very close to adiabatic 


Errors 

In the attenuation-frequency curves, the experimental 
data were reproducible within about 7 percent or better 
except at the very low amplitude ratios. This slightly 
greater scatter of points was caused by the difficulty of 
reading a small amplitude off the chart. 

The small variations in the results could be caused by 
small changes in the input amplitudes, variations in the 
mean pressure level, frequency variations, or temperature 
fluctuations. However, all of these sources of error can be 
kept at a negligible level by careful experimental work. 

Phase lag data were also reproducible within about 7 per 
cent. Since the phase lag is essentially independent of 
input amplitude or pressure over the range tested, the 
greatest error in this determination was probably intro 
duced by the difficulty involved in accurately reading the 
phase lag off the oscillograph trace. 


Conclusions 

The experimental results attest to the advantage of using 
the larger tubing sizes. For example, when using 200 ft. of 
4 in. tubing there is almost no loss of amplitude, even at 
frequencies approaching 10 cps. However, the output am 
plitude shows a cyclic variation with frequency which 
should probably be taken into account when designing a 
system, although the cyclic nature would possibly be great 
ly reduced with an end volume connected to the tube. 
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Figure 8. Attenuation-frequency curves for 200 Ft. of 3/8” 
copper tubing at 30 psia. 
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Figure 9. Phase lag curves for 200 Ft. of 3/8” O.D. tubing. 


By far the greatest advantage of the larger tubing sizes 
is the partial elimination of amplitude reduction. The 
larger tubing also shows some tendency to reduce the phase 
lag, although not too much difference can be noted in this 
respect between the different tubing sizes. 

The experimental results can be approximated at the 
lower frequencies by use of equations for an electrical cir- 
cuit involving distributed resistance and capacitance. This 
type of analogy works well with the small tubing but shows 
increasing deviation from the experimental results as the 
tubing diameter increases. 

The results can be approximated in a somewhat better 
fashion with the theory derived by Iberall. However, his 
results show only approximate agreement and this only at 
the lower frequencies. At the higher frequencies or when 
using large input amplitudes, it appears that experimental 
data are still necessary to obtain accurate results. 
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Figure 10. Attenuation-frequency curves for 200 Ft. of 1/2” 
0.D. copper tubing at 30 psia. 
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Figure 11. Phase lag curves for 200 Ft. of 1/2” O.D. tubing. 







































































2 T | 
PRESSURE = 30 PSIA | 
AMPLITUDE = 0.5 PSIA 

4 

-& 

J - 

4 2 4 6 8 2 a 6 8 

FREQUENCY - CPS. 


Figure 12. Comparison of experimental data for 200 Ft. of 
1/4” O.D. tubing with results of Moise. 
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Fiqvre 13. Comparison of experimental data for 200 Ft. of 
3/16” O.D. tubing with a first order approximation. 
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ENGINEERS’ NOTEBOOK 





A Before and After Look at Data Logging’ 


TWO AND ONE-HALF YEARS AGO when our company 


first considered automatic data handling for process units, 
the following questions were carefully studied: 


THE PAST 


1. What Will Data Handling Do? 

Data handling was thought of then almost exclusively 
as an automatic log-sheet printer, doing automatically what 
the “house-man” of an operating crew did manually—record 
hourly a line of operating data on a “log” sheet. The first 
job then considered called for recording temperatures, pres- 
sures and flow rates. The time of printing out all 102 
items was set at 3 minutes. The logger was to go one step 
beyond the man by integrating the flow rates, printing out 
the average rate for the hour rather than the instantaneous 
rate at time of reading. 


2. What Does the Equipment Look Like? 

Although a paper description of the equipment was high- 
ly involved, we concluded that the individual components 
of the new systems would be no more complicated than 
conventional oil refinery equipment, such as_ stepping 
switches, integrators and voltage-divider type potentiom- 
eters. The contemplated automatic typewriters and the 
“digitizers’’ were classed as “unfamiliar equipment” that 
was, however, basically similar to existing equipment. 
When all the components were tied together into an in- 
tegrated system, the over-all device was considered some- 
what similar to the timers used to coordinate our con- 
tinuous and cyclic process equipment. 


3. What Are Our Incentives for Spending Money 
for Loggers? 

No enormous incentives were considered immediately 
obtainable at that time. Loggers were thought of primarily 
as a means for optimizing results rather than as an end in 
themselves. Specific secondary incentives included elimina- 
tion of laborious chart computation in the accounting de- 
partment, obtaining better process data by eliminating 
human errors, and procuring data during upsets and emer- 
gencies. Upgrading the houseman’s job was viewed as a 
possibility, but only in large multi-unit control rooms, 
where many more than 100 points were to be logged. 


4. What Are Possible Future Developments? 

With flows of feed and product streams integrated, auto- 
matic computing of a material balance would become pos- 
sible, by adding reasonably simple computing components. 
In addition, much talk was heard about the use of com- 
puters which, through correlations of the more significant 
process variables, would hold operation at optimum values. 
A necessary link for such a use of computers, then missing, 
was plant-type analytical equipment giving direct measure- 
ment of important product end-qualities. 


THE PRESENT 


Now, after two and a half years, during which several 
loggers were installed, several others specified, and addi- 
tional ones studied, we are able to answer the following 
questions from the experience gained thus far. 


*Based on a presentation by the author at the Sixth Symposium of the 
Philadelphia Section of ISA, Nov. 7-8, 1956. 
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1. How Reliable is the Logging and Computing Equipment 

The answer to this cannot be generalized as there jg, 
wide gulf between highest and lowest performance of the 
several installations. As there would be no excuse for no 
taking advantage of the lessons of experience, both by the 
user in setting up his specifications and also by the many. 
facturers in their designs, the following remarks relate tg 
an actual, well-engineered job that has proved to be satis. 
factory. The service factor — percentage of total time (2% 
hours per day, 7 days a week) in service — is now about 
99%. Thus, out-of-service time is less than 8 hours pe 
month. 


2. Have Regular Service Personnel Been Adequate? 

4 question of some previous concern was: “Could norma 
refinery instrument personnel service this logging equip 
ment?” We have found that, with proper initial training 
and continuity of assignment, the refinery instrument per- 
sonnel can do a satisfactory job. The qualifications “proper 
initial training” and “continuity” are very real. 


3. What Incentives have been Proved? 
Having proven that automatic data handling is possible 
and practical, of what value is it for a process unit? 

a. The most positive value has been the obtaining 
of data during upsets and emergencies. The use of the 
logged data, which is positively time-keyed, has now 
made it possible to find the cause of the upsets. This 
type of value, although definite, is difficult to assay, 
and will vary in amount with the type of process opera 
tion. 
b. Regarding more accurate data, the Baron de Haul 
leville, of Canadian Petrofina' raises the interesting 
point that automatic logging makes it unnecessary for 
the operator to be self incriminating. 
ec. Elimination of accounting department chart com- 
putation was found to be a real saving, although in- 
sufficient in itself to justify the automatic logger costs. 
Whether elimination of routine logging from the house 
man’s duties can justify the logger costs is still incon 
clusive; it seems difficult to prove by an actual case 
that this saving is of sufficient size. As mentioned pre 
viously, a centralized control room for several process 
units might make the automatic logger easily justif- 
able. 


WHAT OF THE FUTURE 
With the experience in data logging gained so far, the 
questions may now well be asked: “Where to now“, “Can 
we use any more automatic loggers?”, “What about com- 
puters?”. 


Some Non-Process Uses 
Now that loggers have proved practical, there are several 
possible uses for them on other than process-unit applica 
tions. 
1. One use for which widespread application is pre 
dicted, is centralized logging of tank-farm oil levels it 
the individual tanks, which use pre-supposes automatic 


1''Considerations on the Reasons which induced Canadian Petrofina to 
order an Automatic Logger'’ by Baron de Haulleville, March 8, | 
Paper presented at N. J. Section ISA at its symposium, Apri! 3, 19%6 
“Automatic Data Handling in the Process Industries."’ 
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A coordinated automatic 
data-logger and computer. 
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>™M pany gauging. Thus the recent surge in the use of 
Jersey automatic tank gauges has opened the door to © 
many logging installations. 
9. A second increasing non-process use is in 
pilot laboratory and testing operations in the : © soma sources 
oil industry. Here, time requirements will be 0a @ om 
more demanding than in process applications, ® womm ruee 
‘ but probably much less severe than in high- © air ant 
ig speed military and nuclear-energy applica- © corncem 
tivns. © samene amPureRs 
Where Does the Computer Fit In? Suomen 
It is now possible to take some well founded 2 maamua weruTs 
steps into computing. The first requirements is to Se ee 
wnat decide: “What is there to compute?” e mgd pe 
e isa . {9 Loseer stonace 
Of the 1. Integration @ ase 
OF not In the loggers, computing is commonly lim- 
bY the ited to integrating flows, which for an orifice 
Many meter involves the equation 
ate t 
il Q=C J Vv P—P dt 
le (4 B 
about where Q is the rate of flow. included, the cost of adding another eight was minor. 
‘Sper C is the ee factor, which must be bane changeable. Thus, it was possible to cover considerable extra ground 
p is the air pressure signal from the flow transmitter. at little added cost. 
p, is the air pressure signal from the flow transmitter 
for O flow rate. Examples of Operating Guide Calculation 
ormal t is the desired time interval, commonly 24 hours. Of the types of calculations involved in computing op- 
~auip 2. Material Balance erating guides, one simple and one complex example are 
Ning Beyond integration is the obvious comparison of the given below, which should illustrate the possibilities of this 
Ma feed stream versus the total of the product streams to eT using relatively simple analog computing equip- 
obtain a material balance. This is feasible and practi- . 
cal, but offers little incentive beyond simple integra- 1. Heat Duty of a “Pump-around” Circuit 
tion; it seems too easily done to warrant much dis- A typical pump-around is the heat removal circuit on 
sSible cussion. a fractionation tower: a hot stream is withdrawn from 
a 3. Optimizing Operations the tower, pumped through heat exchangers and per- 
ining Much discussion has centered on using computers to haps a water cooler, and returned to the tower. The 
f the optimize process operations. Unfortunately, many op- quantity of liquid is not changed. The equation for 
aor erations fall into one of two categories: (a) so simple heat duty is of the form: duty = flow rate x spec. heat 
a that optimizing requires no computing, such as a crude x (temp. out — temp. in) x constant. 
sal oil distillation operation, or (b) 80 compton om the 2. Catalyst Circulation Rate 
correlations between major operating variables are not tie ; : 4 
completely developed. The newer oil industry processes In a fluidized solids circulation system, the catalyst 
aul sometimes are in this last category for a period of picks up heat = 68 regenerator, where carbon = burned 
sting time. off, and gives up heat in the reactor to maintain an en- 
y for This problem of process correlation would be much dothermic reaction. The calculation is of the heat- 
simpler if all important variables could be directly balance type. The equation is of the form: 
“a measured on the unit. However, some are measurable Catalyst Circulation Rate 
only in the laboratory, while others are obtainable by 
osts. computation, using the measurements that can be made K, (CO, rate) + K, (CO rate) + K, (air rate) + 
use directly. An example of such a computation is furnace z ote . % CO 
coe efficiency. Such ideas open up many possible uses for K, (flue gas rate) (% CO, + % O: + —~9—) — 
a automatic computers on process units. K, (air rate) (At) ; btu/hr es /ar 
cess 4. Operating Guides Computing At x spec. heat F x btu/lbs °F 
tif The general name “operating guides” has been given In this calculation the CO, rate, CO rate, air rate and 
to such computable data, due to their usefulness in flu-gas rate are separately calculated and held in storage 
guiding the operation of the process unit. Such data for use in computing two or more of the operating guides. 
are the guides a process engineer would compute for 
the analysis of unit operation, or to compare with design Value of Calculating and Printing Operating Guides 
Can figures in analyzing an operating difficulty. Components of analog computers are sufficiently like 
om- By using a process-unit computer, together with a those of loggers to assume that the computers will be as 
logger, these operating guides can be made available to practical under refinery conditions as the loggers have 
the non-technical operating crew, by printing them proved to be. Whether the computations will be of suffi- 
on the log sheet at the same time as the other logged cient value to the operators to justify the costs is now not 
ral quantities. If desirable, a shorter or a longer print-out known. To that extent, such an installation is exploratory. 
ica- cycle could be used for these guides because cycle The possibilities are sufficiently large to amply justify the 
length seems to have little influence on equipment com- trials. It does not require too spectacular an improvement 
and plexity, and so little influence on its cost. in a process operation which is upgrading the value of its 
Bos On the first operating-guide computer we are pur- feed stream $20,000 per day (not an unusual figure in the 
tic chasing, eleven separate guides are to be computed and petroleum industry) to justify a capital expenditure of 
printed out every hour. Being the first such installa- $20,000. It is necessary, however, to be able to demonstrate 
¥ tion, it is somewhat exploratory, and some of the items that the improvement is “real”, and not of such small 
1954 may not prove to be of value. However, it was de- percentage as to be masked by normal every day variations. 
termined that, after three or four computations were Thus, the need for 2 7emonstration installation. 
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Check Out. Application Engineer Bill Ulrich, of 
Beckman Instruments, Fullerton, California, put 
final OK on one of the company's new Proces 
Gas Chromatographs. These instruments con- 
tinuously analyze process gases by direct stream 
sampling. Can be set to measure up to 8 com- 
ponents of a single plant stream, or from 2 tc 
7 different streams of similar composition. Anal- 
ysis appears as bar graph on wide strip recorder 
at top of panel. 











THE FIELD OF INSTRUMENTATION 





AUTOMATIC CONTROL AND AUTOMATION ' 


Dial Your Tool. Out of the yearsg 
laboratory and practical research 
experience stored behind its digk 
this Carboloy machineability com 
puter quickly supplies information o 
proper speeds, feeds, depth of cut 
tool life, and recommended rate @ 
metal removal for machine tools, 
P. J. Potter, left, product enginegr 
ind Ray Greywacz, chief engineer 
of O. K. Tool Company, Milford, 
N.H., feed data on customer's me 
chinina problem into their new cal. 


culaTor. 








Magnetic Magic Carpet. Outstripping the le¢ 
endary Arabian-Night's rug, thi General Electric 
Company tester can instantly carry a test any 
where by reproducing magnetic conditions In 
any part of the world. Pretty Betty Krupski 
Instrument Department, Schenectady, checks ou! 
an aircraft compass transmitter (dark, heart 
haped object in center) under simulated bank, 
pitch and turn at the North Pole. 
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Take It Away. Rigger hooks bundle of aluminum 
tubing to a Baldwin-Lima-Hamilton SR-4 load 
cell built into the hook of a traveling crane. Load 
weight automatically reads out in the crane cab. 
By combining inventory control with materials 
handling between processes, Channel Master 
largest makers of TV antennas, can report a 40% 
time saving over former methods, in their Ellen- 


ville, N. Y. plant. 


Seeing by Ear. New U. S. Army 
portable radar enables foot soldier 
to see’ the enemy through his ears 
with pinpoint accuracy despite 
smoke screens, fog or darkness. Sub- 
stitution of distinctive audible sig- 
nals for usual radar screen, cut 
weight to only 25 pounds. Power 
comes from easily-carried motor 
generator. Able to detect a single 
man at a half mile, the device great- 
ly reduces an enemy's prospects of 
surprise. Sets will be parachuted in 
at Army's ‘Jump Light" exercises 
next March. 
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And Now — Atomic Time. The Automichron — 
first atomic-beam clock available commercially, 
tinds applications in radio communication and 
in navigation timing of ships, aircraft and guided 
missiles. Developed by the National Company 
of Malden, Massachusetts, under the guidance 
f the Nuclear Physics Leboratory, MIT, the 


lock, operating from the characteristic fre- 
quency of cesium atoms, develops the fantasti 
eccuracy of | second error in 3000 years — one 


part in 94,608,000,000! 














The technique of concentrating a trace component 
upstream of the analyzer has resulted in significant 
improvement in certain continuous stream ana'yzer 
applications. In the commercial production of argon, 
the trace of nitrogen impurity is concentrated by a 
known factor in a continuous distillation column, and 
then analyzed in a thermal conductivity cell. The 
method is applicable to binary or multicomponent 





mixtures depending on the type analyzer used. 


Continuous Analysis of Argon 


for Traces of Nitrogen 


ARGON IS WIDELY USED as an inert gas blanket for 
welding and for titanium manufacture. If nitrogen is pres- 
ent in amounts greater than five to fifty parts per million 
(ppm), the weld or the titanium may contain nitrides, 
which are brittle. 

Crude argon, produced in low temperature air separation 
plants, contains small amounts of both oxygen and nitro- 
gen. After the oxygen is removed from the crude argon 
by controlled combustion with excess hydrogen, the argon 
contains hydrogen and the additional nitrogen brought in 
with the hydrogen. Upon distillation to remove the nitro- 
gen and hydrogen, very high purity argon results. 


Equipment 


The concentration of the trace component from the gas 
sample occurs in a packed column of %” I.D. by 16” high 
as shown in Figure 1. Also required are inlet and top prod- 
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uct flowmeters, a heat exchanger made of coiled, concen 
tric 4” and 58” O.D. copper tubes 6 feet long, a kettle with 
a float valve to discharge excess liquid, a safety valve, a 
condenser made of concentric 25” and 34%” O.D. copper 
tubes about 3” long, and a liquid oxygen reservoir 6” in 
diameter by 12” high. All of the cold components are en- 
closed in a metal box 1 ft. square by 4 ft. high filled with 
powder insulation. 

A Gow-Mac thermal conductivity cell and a Foxboro 
“Dynalog” recorder monitor the top product after it is 
warmed to room temperature. 


Operation 


Since both the concentrator and the thermal conductivity 
analyzer operate continuously, little attention is required. 
The flows around the columr are steady because the inlet 
pressure is regulated and because the kettle drain is auto 
matic. Liquid oxygen is added through the dip tube every 
four to six hours as needed. To prevent dangerous hydro 
carbons from accumulating in the oxygen, the liquid is 
drained completely every two days. 

Continuous distillation concentrates the trace of nitrogen 
by a factor which can be calculated from the column flows 
and the relative volatility of the nitrogen in argon. The 
entering feed gas is cooled nearly to the liquefaction point 
(—162°C) and is fed to the bottom of the distillation col 
umn. As the argon-nitrogen mixture flows up the column, 
the more volatile nitrogen is concentrated. A small amount 
of top product vapor is withdrawn, metered, and analyzed 
while the bulk of the vapor is condensed to make reflux for 
the column. 

The principle of the nitrogen analytical column can be 
stated in approximate terms as follows: The _ relative 
volatility is roughly 3, so there is only 1/3 as much nitrogel 
in the bottom product liquid as in the feed vapor it 
equilibrium with it. The other 2/3 of the nitrogen is all 
concentrated into the small amount of top product. If the 
top product is 1/150 of the feed and contains 2/3 of the 
nitrogen, the nitrogen concentration in the top product will 
be 


2/3 


ntgiapainieiend j s s n " as 4 , r 
1/150 100 times as much as in the vapo 


Figure 1, (left). Flow diagram of nitrogen concentrator. 
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feed. This raises the nitrogen concentration high enough 
so that it can be detected and measured by conventional 
means. : 

If the trace component is less volatile than the bulk 
component, then the liquefied feed enters the top of the 
column and the bottom product is taken from the reboiler. 


Theory 

A McCabe-Thiele’ diagram, Figure 2, describes the column 
operation. The plot of nitrogen concentration in the liquid 
yersus nitrogen in the vapor is on logarithmic graph paper 
because of the large order of magnitude of composition 
change of the nitrogen. With this method of plotting, the 
operating line is curved. The nine steps, representing theo- 
retical plates, go from the top product to the bottom prod- 
uct composition and are sufficient to keep the bottom prod- 
uct virtually in equilibrium with the feed. More than nine 
theoretical plates would change the bottom composition in- 
significantly. Thus, if the column has nine or more theo- 
retical plates, the bottom product and the feed are essen- 
tially in equilibrium. 

The nitrogen concentration in the vapor feed is a times 
as much as it is in the liquid bottom product, where a is 
the relative volatility of nitrogen with respect to argon, in 
nearly pure argon. A nitrogen balance around the column 


gives. 
Fz Dy + (F-D) = 
a 
where D top product rate, cfh, STP. 
F feed rate, cfh 
y top product composition, parts per mil- 


lion of nitrogen. 
2 feed vapor composition, ppm nitrogen. 
Solving for F 
. D (ya — 2) 
F = _ Ae - - 
Sia... 29 


In this case the desired concentration ratio y/z is 100, a 
reasonable top product flow D is 0.1 cfh, and a is 2.81 at 
8.5 psig, according to Holst and Hamburger*®. Since ¢ is 
negligible compared to y a, 


y Da 0.1 XK 281 


100 x = 7, — 15.5 efh. 


z “EE ae ED 
which is satisfactory for the column diameter. 


Speed of Response 


The instrument responds almost completely in about 15 
io 25 itimuies for the system described. Quick response 
time of the concentrator results from low column holdup, 
low concentration factor, and high relative volatility of the 
trace component. 


Method of Calibration 


The instrument is calibrated using known gas mixtures. 
First, the analyzer (Gow-Mac thermal conductivity cell and 
Foxboro “Dynalog”) is adjusted for zero and range by us- 
ing, alternately, standard cylinders of argon containing 
zero and almost 1% nitrogen. Then a known gas contain- 
ing 50 to 95 ppm of nitrogen is fed at the proper rates 
through the concentrator to the analyzer as an overall 
check. If the reading is not correct, the concentrator is 
checked for leaks, or float valve sticking. The flows or the 
adjustments on the analyzer are not changed. In normal, 
continuous operation, the analyzer zero is checked daily or 
weekly and the range is checked weekly or monthly. 


Accuracy 


With a full-scale range of 100 ppm of nitrogen in argon 
for the recorder, the measured accuracy of the concentrator 
and thermal conductivity analyzer is +20% in the plant 
and +10% under strict laboratory control. Below a 10 
ppm reading, the accuracy of the analyzer decreases and 
the overall error increases. To check the general accuracy 
and operation, the top product rate can be cut in half to 
double the analyzer reading. 
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Figure 2. McCabe-Thiele diagram for concentrator column, 
showing nitrogen concentration in liquid bottom product 
versus nitrogen in vapor top product. 
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Figure 1. Typical strain-gauge type load cells. 


Industrial Weighing with Load Cells’ 


Electric-type load cells are a new solution to one of the oldest instrumentation 


problems — the measurement of weight. 


Examples given emphasize successful applica- 


tions to actual processes in tough situations involving impact, vibration, high-speed re 


sponse, and portability. 


“LOAD CELL” IS A TERM which has become very com- 
mon and quite popular in recent years. When properly 
applied, load cells solve many new problems, and improve 
measurements in some of the old. But they offer no 
panacea and, in the wrong place, can be a real headache. 


%*% Based on a presentation at the IIth Annual ISA Instrument-Automation 
Conference, New York City Coliseum, September 17-21, 1956. 
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First, a simple definition, and a few limits. For this dis 
cussion a load cell is defined as: 


1. A measuring unit with 


» 


2. An output signal capable of transmission to a remote 
point. Such output signal can be electric, pneumatic, hy- 
draulic (or maybe someday even “atomic’’), but for sim 
plicity, this presentation will consider only the electric 
variety. 


Two features must be emphasized: 


Ist. By measuring unit is meant that a load cell is a 
single, compact package or building block, housed for good 
protection against dust, moisture and corrosion—easy 
install. (See Figure 1). For example, the compression 
cell is a cylindrical, fundamentally simple element which 
rests on a foundation and carries the load on a contact 
point at its top. 


2nd. The output signal must be of a form to provide 
accurate, dependable transmission. Voltage and current are 
certainly well established transmission media, and hut 
dreds of forms of equipment exist for the express purpose 
of measuring such information accurately. 


Figure 2. Foundry furnace-charging bucket supported on 
load cells provided with soft-spring type overload protection. 
(Courtesy Duncan Foundry and Machine Works, St. Louis). 
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Figure 3. Foundry sand weighing cradle supported on four 
load cells solves problem of severe shock from skip bucket. 
(Courtesy General Steel Castings Corp.). 


Basic Characteristics. Load calls have one important 
characteristic which must be clearly understood; their out- 
put signal depends on the elastic properties of a structural 
element. This relation has been refined, compensated, and 
improved by a number of ingenious methods, but measure- 
ment of weight or force by a load cell is fundamentally a 
defection measurement. This is important because, in 
order to realize the maximum advantages of load cell meas- 
urement, for many applications the gross load must be sup- 
ported by the cell or group of cells. This characteristic dic- 
tates that load cells be used with various mechanical 
devices to balance tare load, provide over-load protection, 
improve accuracy, and provide dependable performance. It 
is essential that the application engineer thoroughly under- 
stand that the device is a calibrated spring—an extra fancy 
“fish scale.” 

In general, load cells do not lend themselves to field re- 
pairs, but the simple installation allows replacement with 
spare units. 


Applications. With this basic understanding, we can 
study applications for which load cells offer special advan- 
tages in solving otherwise difficult problems involving: 

1. Impact and vibration 


2. Adverse ambient conditions such as corrosive fumes, 
abrasive particles, or excessive humidity 


3. High speed of response 
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Figure 4. Helicopter rotor-lift measured by load cells. 
Strain gauge recorders at right and left. (Courtesy Sikorsky 
Aircraft Co.). 


4. Awkward mechanical structures 


5. Portability 
For overcoming combinations of these difficulties, load cells 
can be spectacularly successful. 


1. Vibration and Impact. The compact size and the 
rigid construction of the cell allows tight coupling between 
the load and the foundation structure. Therefore, under 
vibration, the force applied to the load cell varies, but no 
relative motion between parts occurs and damage to bearing 
points is eliminated. Also, this rigid system results in a 
high natural frequency, avoiding resonance troublesome to 
more loosely coupled equipment. True, the signal gen- 
erated by the cell is modulated by vibration, but simple 
electrical filters suppress this noise without difficulty. 
Weighing hoppers on lorry cars, and metering bins with 
vibrator-type discharge feeders are two examples of prob- 
lems which have been successfully solved. 

Impact loading is a somewhat more difficult problem, be- 
cause as noted previously, load cells depend on the elastic 
properties of some structural element. If the elastic limit 
is exceeded by an overload—accidental or otherwise—an 
irreversible zero-shift results. Oddly, this same elastic 
deflection is the basis of one of the simplest methods for 
protection of load cells. In several rocket test stands, a 
rigid overload stop bears the load after the cell has been 
strained to its rated capacity. Usually, for industrial serv- 
ice, the precise positioning required by such a stop is im- 
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Figure 6. Twenty-five ton chemical storage tanks individ- 
ually weighed by four load cells. (Courtesy DuPont Com- 
pany of Canada). 


practicable. For such problems, the total deflection of the 
system may be increased by inserting a softer spring ele- 
ment between the load and the load cell. An ingenious 
installation of this type is shown in Figure 2, built by the 
Duncan Foundry and Machine Works, St. Louis, to support 
an arc-furnace charging bucket loaded by an overhead 
crane. 


2. Adverse Ambient Conditions. The measurement of 
weight where corrosive materials and water are present, 
as in chemical and water treatment plants, presents a very 
nasty problem, to which there is no perfect answer. But 
the simpler the structure, the easier it is to protect and 
maintain the equipment. Hence the load cell comes into its 
own, since a tank or platform, resting on three or four 
rigid, sealed units offers just about the ultimate in sim- 
plicity. The weighing units of such a system may be given 
a coat of corrosion-resistance paint for additional protection 
without impairing the accuracy of measurement. In some 
installations the cells are regularly hosed down with water 


Figure 7. Close up of load-cell mounting of tanks in 
Figure 6. 
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to avoid accumulation of corrosive material or to maintaiy 
sanitary conditions. 

Load cells are equally useful where fine abrasive dust 
is present. Sand particles in foundries and fly-ash neg 
large coal-fired boilers take a severe toll on any Moving 
system. Several successful applications of lead cells have 
been made in foundries, sand mills and similar dusty 
places. (See Figure 3.) Notice that this particular instal. 
lation includes a severe shock load hazard from the skip 
bucket. Seven similar units have been in continuous gory. 
ice for about five years. 
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3. High-Speed Response. Higher and higher speed g 
measurement is a fundamental need in our advancing tech. 
nology and in the rapid extension of automation. Lag 
cells have helped to push back the speed limits in measure 
ment of weight and force. The reason may again be traceg 
to the fact that load cells function by virtue of an elastic 
deflection. In most units, the total motion is small. Po 
example, in a typical Baldwin-Lima-Hamilton SR-4 typ 
cell, the deflection at full capacity is approximately 
.005 or .006 inches. Inherently, such a device has a high 
natural frequency; that is, it is capable of following g. 
curately, very rapid changes in applied force. Some of the 
most spectacular applications of load cells are in testing 
rocket engines, jet aircraft supersonic wind tunnel model 
and the like. Successful industrial weighing applications 
of load cells by Streeter-Amet, IBM, and others include 
problems of motor truck logging on turnpikes, railroad 
switch yard weighing, etc. In several industrial problems 
involving repetitive operations on product weight, on which 
Leeds & Northrup has worked, the high speed of response 
possible with load cells was an important factor in achiey. 
ing a satisfactory solution. In industrial laboratories such 
as the helicopter rotor test stand (Figure 4), load cells and 
load cell instrumentation played a vital roll in accurate 
measurements. 


}. Awkward Structures. Properly supporting certain 
types of structures, and at the same time realizing a useful 
weight measurement is an awkward problem which has con- 
siderably promoted the use of load cells. A dramatic example 
is the railroad track scale installed several years ago by 
Baldwin-Lima-Hamilton and since repeated in several forms 
by other companies. Figure 5 shows the simplicity of 
foundation and structural support achieved. Large tanks 
utilize load cells in a very simple form of support with an 
output signal proportional to weight. (Figures 6 and 7) 
Interestingly, some of the most awkward mounting prob 
lems have come at the small end of the “size spectrum.” 
Space available in one equipment for accurately measuring 
and controlling wire tension during winding dictated the 
use of a load cell and a high speed electronic instrument. 
5. Portability. Portable equipment demands character 
istics which encourage the use of load cells, such as small 
size, light weight and rigid construction. Coxe & Stevens 
Aircraft Company has made portable aircraft weighing 
equipment using strain-gage load cells for several years. 
Baldwin-Lima-Hamilton and Harnischfeger Corp. have sue 
cessfully mounted electric strain-gage load cells in crane 
scale hook assemblies. Electric transmission of output 
signals is particularly convenient for portable equipment. 
The principal problem is protecting the cells against acci- 
dental overloads, particularly those from shock or impact. 

Transmission of signals. Having briefly reviewed the 
fields of load cell application, we next consider what can be 
done with their output signals. Please recall the second 
part of the definition—a load cell produces an output signal 
which can be transmitted to a remote point. It need not be 
a great distance, since it is frequently desirable to have 4 
local indication or a record of the weight measurement. 
But it can be a long distance, and this inherent flexibility 
opens new fields of usefulness for weight measuring equi 
ment. Electrical signals require only simple copper wires 
for transmission over hundreds or thousands of feet, and 
are readily amplified for transmission over hundreds of 
miles, if necessary. 
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Figure 8. Load 
cells provide auto- 
matic mixing con- 
trol of three kinds 
of foundry sand at 
General Steel Cast- 
ings Corp. ‘,! 
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Indicating and Recording Readout. High-speed electronic 
instruments, developed and refined to a high degree for 
allied industrial measurements, such as temperature, flow, 
pressure, etc., have been readily adapted to the special 
problem of measuring and recording weight. They are 
available as round-chart, strip-chart, and indicating in- 
struments. Various means are also available for making 
permanent digital records either as printed or punched 
cards, for later automatic processing by the accounting 
machines. 

One of the most important techniques possible with load 
cell instrumentation is multiple-point measurement, where- 
in several load-cell signals are measured sequentially on a 
single recorder or indicator. One such Atomic Energy 
Commission installation for which L&N supplied equip- 
ment, recorded the weight of material in each of ten 
separate storage locations on a single instrument. 


Automatic Weight Control. A logical extension of the 
measurement of weight is the control of the loading equip- 
ment or the process which feeds, or is being fed by, the 
material handling equipment. The wide variety of auto- 
matic control equipment developed by the instrument in- 
dustry offers packaged components for weight control, such 
as motor operators, servo amplifiers, and three-function 
control bridges. Several examples suggest the versatility 
of the equipment: 

The instruments associated with the weight hopper 
shown in Figure 3 automatically control the loading of a 
preset mixture of three kinds of sand loadei from bins 
essentially as shown in Figure 8. Figure 9 shows the con- 
trol panel for measuring several charges of molten iron to 
a multiple-flask centrifugal casting machine. Another in- 
teresting application combines weight measurement and 
electric power measurement to automatically control most 
efficient loading of a ball mill. A particularly important 
use is flow-ratio control of the several different materials 
into a continuous process—a technique which is a straight- 
forward extension of totalizing and ratio circuits originally 
developed for electric power distribution, and regenerative 
furnace control. 

We have considered hurriedly some of the theory in using 
load cells and some of the actual applications. Two im- 
portant questions are appropriate at this point: 


First, have existing applications justified the effort ex- 
pended in engineering and field installations; are load-cell 
Solutions to these problems a better answer, or only a 
diferent answer, with new and serious problems of their 
own? The answer varies with the individual installation, 
but certainly in the majority of cases the answer is “yes.” 
Undeniably, there have been problems where load cells were 
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poorly used—a basic engineering error in evaluation or 
design. Fortunately, the number of carefully-engineered 
and successful applications greatly exceeds the number of 
failures. Load cells have met the ultimate proof of suc- 
cess—decreased costs or increased production as compared 
to other methods of measurement or control, and therefore, 
do represent something new in force and weight measure- 
ment. While they will never replace all mechanical-type 
scales, they have become a valuable supplement, which, 
when properly used, greatly extends the use of weight 
measurements in industry and commerce. 


what about the future? As more instrument 
people gain experience with this equipment and learn from 
successes and failures the necessity of applying sound en- 
gineering to load cell applications, the field will spread 
rapidly. The future of load cell measurements is bright 
with interesting problems for the imaginative, resource- 
ful, and experienced engineer. The results will be profit- 
able to both instrument user and manufacturer. 


Necond, 


Figure 9. This panel automatically controls four charges of 
molten iron to a multiple-flask centrifugal casting machine. 
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Selecting Facilities and Standards 


For a Total Measurements Service 


Selecting Facilities 

The selection and arrangement of facilities for a measure- 
ments service requires individual decisions by responsible 
plant personnel. This discussion will pinpoint only major, 
basic areas, satisfying not only the majority interest, but 
providing a base on which special measurement needs can 
be built. For clarity, the facilities for each type of measure- 


ment will be described separately. Note however, that 
multi-purpose equipment may be more desirable and con- 
venient in actual use. Only the user, knowing his own 


particular requirements, can determine the combi- 


nation that will insure maximum 


proper 
utilization. 


Selecting Standards 


Where measurements are important, the dependence on 
standards is profound, whether development, design, appli- 
cation, service, or production are involved. The organiza- 
tion for standards must be solidly established, well- 
equipped, and operated within a stringent framework, 
largely self-imposed. Overall need determines where 
emphasis is placed. cach plant must determine its own 
pattern of major and minor interest as far as standards are 
concerned. All measurements begin in the basic electrical 


quantities of resistance and voltage, in time, and in the 
basic physical quantities length and mass. Rather than to 
explore all possibilities, this paper is limited to these basic 
quantities and temperature. 
The first step is to procure practical units and equip- 
ment for each electrical and physical quantity. Select 
tBased on a presentation at the th Annual ISA In \ 
Conference and Exhibit, New York City, September 2 5 
*This is Part Il of a two-part article by Mr. Oksala Part 
ection nn and record keeping af 5) 33 M 
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by H. W. Oksala, Supervisor of Calibration 


High Voltage Laboratory 
General Electric Company 


Pittsfield, Massachusetts 


standards of three distinct classes: primary standards, 
secondary (or transfer) standards, and working standards, 
defined as follows: 
stable units 
They supply reliable values 
to the transfer and working standards by means of suitable 
measuring devices. Primary standards are the references 
to which all other measurements are compared. Therefore, 
their certification must be done outside the organization by 
some group which possesses superior references. 
Standards are used to transfer values from 
primary to working standards. These “middle men” con- 
sist of both basic units and equipment. The place for each 
can be shown by this simplified example: A primary stand- 
ard of voltage (standard cell) is used with a transfer- 
standard bridge (precision potentiometer) to calibrate a 
transfer standard of voltage standard cell). This 
secondary standard could then be combined with a deflec- 
tion potentiometer to certify a working standard, such asa 
voltmeter. Using transfer standards to handle the heavier 
workloads extends the life of primary units. 

Working Standards are certified units of relatively good 
accuracy for checking portable, and special test 
instruments used in plant 


highly-accurate, 
representing basic quantities. 


Primary Standards are 


Secondary 


(also a 


process 


operations. 


The above outline is useful in the planning stage for 
evaluating how and to what degree local measurements 
needs must be satisfied. A dia 

gram of the various quantities 


TEMPERATURE 


and the type of gear required, is 
shown in Figure 1. 


Voltage Standards 


The primary voltage standard is 


the standard cell which delivers 

t 1 a constant output generally in the 
TO): a range of 1.01900 to 1.01940 volts. 
jenna =x P — The two types of cells are saturat- 
BALANCE | f ed and unsaturated. The saturat- 
ed cell is used for obtaining 

precision of the highest order, 

but it is difficult to handle and 

must be kept at a_ closely 


controlled temperature. The 


Figure 1. Basic 
standards should 
be divided into 
primary, transfer 
and working 
classes. 
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Fi ure 2. Dotted arrows show time-saving traffic flow in SSS SSS ~~. SS eS SS SS SS Se 
'9 the portable-instruments shop. CARD | 
A-C AMM @R BENCH FILE| A-C VOLTMETER BENCH | 
more practical unsaturated standard cell can be certified 7 \ t 
to 0.01 per cent and drifts (decreases) only about 0.005 per / \ i. 
cent per year, it is portable and relatively inexpensive. A / - \ 4 
minimum of three standard cells should be kept so that, / © ' | 4 
in the event of a discrepancy between two, the third can WATTMETER BENCH x / | | | 
serve as “arbitrator.”’ Six cells are more desirable, not only t— / ‘ S | l 
assuring more reliability, but also permitting some of the \) hed | 2 = | i 
d units to be sent out for periodic certification and yet main- ul iain i ab y/ = 4 : q 
§ tain coverage. The main voltage transfer standard is a \) CALIBRATED > , } w | \ 
precision potentiometer which must be capable of indicat- - wich a | 2 | q 
ing the exact value of the primary standard cell and, sub- 0) , | - | / «il 
: j y 4 a2 eS rer ¢ rj > Pe ye ¢ j 4 
. t sequently, measuring voltages over a wide range and in q / \ ‘ / =H 
small increments (e.g., one microvolt). NJ FOR | / a d af 
d REPAIR |// | 3 x Ih 
N MECHANIC ra ° wo |) 
Resistance Standards qe | si 2 4 
. , 1} z 
Primary resistance standards are generally of several H MECHANIC FOR eh jet 
types, depending on the range covered. In the low range REPAIR \ \ ol ke zh 
n (0.0001 ohm to 1 ohm), highest accuracy is obtained with e\ \ 2 S | “ol 
four-terminal units, which can be certified to 0.002 per cent . < \ : 3 | =} 
—most to 0.001 per cent. Medium resistance ranges (1 \ ae /\ f 
ohm to 1 megohm) are covered by plug-type decade re- \ ‘ ~ \ / N 
sistance boxes, which can be certified to 0.01 per cent. Above q TOOL BENCH | a. / | fl 
os . . Nn 
one megohm, the need for unit standards of resistance ~~ odie F \ lad” / —a 
in the high-accuracy class is quite specialized. As resis- DESK | - \ wy — oe + 
tance values increase, stability, reliability, and precision us ee COUNTER q 
can be fully provided only at high cost. It is often found 5 - el 
dards that a satisfactory compromise in the high range is the use Pt Pi 4 
J . ~- . + 
dards, of less expensive 5 or 10 per cent resistors that have a low ~ gy 
temperature-coefficient, favorable voltage-resistance char- : 7 / a) 
units acteristics and minimum change due to moisture. This SPEC. INSTRUMENT REPAIR l / DESK 2 TABLE ! 
ralues compromise can be extended as high as needed, preferably — / | 
P P . / 
itable in decade steps. A summary of the recommended total of / q 
‘ences resistance standards follows: J \] 
1) 
a Four-Terminal Resistors Decade Sets ~ 
on 
7 0.0001 ohm 1 to 10 ohms (1 ohm steps) q D-C BENCH RECORDS ae ' 
from 0.001 ohm 10 to 100 ohms (10 ohm steps) u | 
a 0.01 ohm 100 to 1000 ohms (100 ohm steps) 
oni 0.1 ohm 1000 to 10,000 ohms (1000 ohm steps) A practical primary length standard is a set of certified 
tand- 1 ohm 10,000 to 100,000 ohms (10,000 ohm steps) gage blocks. One set has 80 blocks, ranging from 0.100 to 
orn Megohm Resistors 4.000 in., which can establish thicknesses to 0.0001 inches. 
mh ‘ 1, 10, 100, 1000, ..., megohms and An electric comparator-type gage is the transfer standard. 
This 5, 50, 500, 5000, .... megohms } The primary mass standard is a carefully-built, finely- 
, > adjusted fixed weight, available in several classes for plant 
eflec- There are two important transfer resistance standards. ated , : : 
vd . : . weighing requirements. They are made in multiples of the 
as a One, the Wheatstone bridge, is best suited for measure- 5 ee 9 F 
. . 5-2-2-1 sequence, generally from 1/32 ounce to 50 pounds 
avier ments from 10 ohms to one megohm; the second is the : : on ki j 
3 3 am (avoirdupois) or 1 gram to 25 kilograms (meteric). A 
Kelvin double-bridge, genera’'y used for measurements be- a : ‘ 
low 1 ’ ; . precision balance which will cover the normal span of 
good ow 10 ohms. Better instruments of this type are accurate : 
: . . weights is the transfer standard of mass. 
test to 0.01 per cent in the normal range when used directly. 
Note however, that it is best to measure resistance by Temperature Standards 
» for Pop gone methods which place more emphasis on stabil- Standardization of temperature generally ranges from 
ents ity and sensitivity than on equipment accuracy per se. 0°C to 1200°C (32° to 2192°F). Two primary standards are 
dia- ; in common use. Low temperatures (to 500°C) are best 
‘ities Time, Length and Mass Standards : ; ; ; 
— Ti ; measured with a platinum resistance thermometer, with 
d, is ,; ms oo are the primary time standard (for example, resistance of about 25 ohms at 0°C and changes of about 
8 y Tur ¢ r . - ‘ P as wa . - > . 
4 “ay tab in Washington, D. C.) which can be picked 0.1 ohm per degree. Resistance thermometers are certified 
y short-wave radio and used to 
certify a transfer standard. A widely- Hae: SRO cosine anita yr shegene 2am a 
applied time standard of accuracy well a Sa eee ae va oe 
rd is within norma! industrial requirements, — 
vers is the electronic frequency-counter “* 
. . 
the which can measure from a few cycles : 
olts. per second up into the kilocycle and 
yrat- megacycle ranges. For standardiza- 
irat- ton purposes, it is generally combined = Kee eS 
ning With a suitable oscillator and ampli- " . ieee 
‘der, fier, . < : ——— 
and ; we | 
sely- —— 
The 
Figure 3. Lathe, 
drill press, gas, 
air, power, tools 
and parts 
storage are at 
arm’s length in 
this instrument 
maintenance 
shop. 
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in terms of fixed temperatures such as ice, steam, sulfur- 
boiling, and oxygen-boiling points. With a precision 
bridge, readings accurate to within several hundredths 
degree C can be easily obtained. High temperature meas- 
urements are generally made with a _ platinum-rhodium 
thermocouple certified to 0.5°C from 0 to 1100°C and +2°C 
from 1100° to 1450°C. 

At least two transfer standards of temperature are re- 
juired. For the platinum’ resistance-thermometer, a 
Mueller-type bridge is generally used. This is necessarily 
a high-precision, high-accuracy unit, built to extract maxi- 
mum accuracy from the thermometer. The _ platinum- 
rhodium thermocouple is used with a precision potenti- 
ometer. The potentiometer must be adapted to the electri- 
eal characteristics of the thermocouple with a range from 
0 to about 0.015 volt. More versatile instruments have 
higher decade ranges such as 0.15 and 1.5 volts, so that a 
single potentiometer can serve as transfer standard of both 
temperature and voltage. 

In addition to potentiometers and resistance thermome- 
ters a complement of liquid-in-glass thermometers is de- 
sirable for secondary standards. Being direct reading, they 
are simpler to use and adequate for many temperature 
measurements in the low range. 

Other Standards Facilities 

An important accessory for implementing Many measure- 
ments is a good d-c detector. It is more flexible than a 
light-beam galvanometer and often more reliable. Such a 
unit is recommended particularly with potentiometers and 
resistance bridges. 


Primary-type measurements should be made only at 
known and stable temperatures and constant relative 
humidities. Therefore, if air conditioning is to be available 


in a plant, the standards room is a logical spot. 
Shop Facilities for Portable Instruments 

Smooth traffic flow is a primary consideration in planning 
facilities for repair and calibration of portable instruments. 
Countless hours can be wasted in jam-ups, back-ups, and 
extra handling unless flow is clearly and logically planned. 
Figure 2 shows an example of flow for a shop with a 150- 
instrument weekly turnover. Figure 3 shows an instru- 
ment workshop equipped with _jeweler’s lathe, drill press 
and storage drawers. The mechanic’s bench has facilities 
for gas, air, power, tool and parts storage. 
Facilities for A-C Instruments 

For a-c voltmeters, the range covered should be from a 
few millivolts to about 750 volts. For higher voltages, a 
specifically designed area should be provided. Several a-c 
voltage supplies can be used which should meet require- 
ments of good stability, fine control, distortionless output, 
and reasonable load capacity. The long-scale, 0.1 per cent 
direct-reading voltmeter is a widely used standard. In the 


Figure 4. Return trips for tools or parts are eliminated by 
this complete kit for field service of process instruments. 
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range 0-75/150/300 volts, it can be used directly, and With 
potential transformers and resistance dividers, for higher 
and lower readings. 

The current supply for a-c ammeters should have diregt 
capacity of at least 10 amperes, with range extension by 
suitable current transformers. Ammeter standards Cover 
0-0.5 to 0-10 amperes. Very-low values are measured With 
the voltmeter standard and precision shunts or resistors. 
Facilities for D-C Instruments 

Note, that with proper selection, the standards for de 
work can be used also for checking a-c voltmeter and amme. 
ter standards. Therefore, the d-c bench should be equipped 
with high-quality voltage and current supplies as wel] as 
with precision potentiometers. There are a number of 
commercially-available d-c voltage supplies that will satisfy 
normal needs. They should have an adequate range (759 
volts is a recommended maximum), good stability, fipe 
control, low-ripple content, and adequate load capacity. 
Use precision resistors to extend the low voltage range, 

Providing a good d-c current source is not easy, par. 
ticularly if it is necessary to cover from a fraction to many 
amperes. Approach the need in three parts—-!ow current, 
normal current, and high current and, if possible, sele¢ 
single equipments that will satisfy all three. 

Microampere and low milliampere (10 ma and less) ep. 
rent measurements are easily made using the voltage Sup- 
ply or dry batteries and suitable resistors. However, the 
popular d-c current range from 10 ma to 10 amperes jg 
more difficult to cover. Electronic and magnetic power 
supplies designed specifically for these currents show the 
best promise, although they usually have limitations which 
may require multi-unit installation. Similar supplies are 
available for high currents, to hundreds of amperes. On 
higher ranges, the size of the unit increases as do problems 
of filtering. For high ranges, consider the familiar storage 
battery, which, although high in maintenance costs, stil] 
has advantages, not the least of which is a pure output. 
Facilities for Process Instruments 

An important facility for the field service man is a prop- 
erly stocked tool kit, including circuit tester, soldering iron, 
fuse puller, safety tag, screw drivers, screw starters, open- 
end wrenches, adjustable wrench, long-nose pliers, cutting 
pliers, instrument oil and grease, and commonly-used spare 
parts, as shown in Figure 4. 

In the range from room temperature to 1200°C, an oil 
bath and a vertical electric furnace are generally adequate 
although weak in the middle area above the top tempera- 
ture of the oil (180°—200° C) and below the lowest stable 
temperature of the furnace (309 500° C). A large work 
volume in this middle range may warrant a molten metal 
bath or salt-bath. To maintain desired temperatures a high 
sensitivity potentiometer with proportioning control is 
recommended. Standardizing thermocouple-type pyrom- 
eters requires a portable test set used either to measure a 
millivoltage or to supply a desired voltage. 

For scale and gauge work, a set of working standard 
weights, a manometer for low-pressure certification, a 
standard gauge for medium pressures, and a dead-weight 
tester for high pressures should be provided, plus a gauge 
bench with suitable pumps and pressure control system. 
Facilities for Test Instruments 

The logical approach on facilities for special test instru 
ments is to plan in terms of the equipment required te 
maintain, and the standards required to certify, each test. 
For example, a plant may have a number of a-c and d¢ 
high-voltage sets which could require for trouble diagnosis 
at least a circuit analyzer, tube tester, transformer ratio 
test, Kelvin bridge and Wheatstone bridge, and for stan- 
dardization, a low-range thermal milliammeicr and set of 
high-grade megohm resistors. 

Conclusion 

The rapid progress of instrument technology has e2- 
hanced the position of those responsible for measurements 
service. As with any accelerated activity, the greater 
danger is superficiality. Therefore, the organization must 
be solidly established technically with a planned program 
for the present and future, and above all, conscientious, 
properly-trained people. 
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PROCESS CONTROL SYSTEM DESIGN, Part 6 


The final step in the logical design of a process controi system is the choice of 
analyzed components to meet the design specifications consistent with physical config - 
This sixth and concluding article of this series describes the 
control system layout, operation procedure, and maintenance of a typical gas flow proc- 
ess. The crowning achievement is successful operation almost exactly as predicted, from 
design procedures and techniques used. The significant improvement in performance and 
flexibility obtained by use of analog control equipment instead of regular process control 
equipment on the process described justifies the additional cost involved. 


urations of the process. 














Installation and Operation 


of a Gas Flow Control System 


by G. V. Schwent, W. K. McGregor, D. W. Russell and Lee F. Burns 


Instrumentation Branch, Engine Test Facility, ARO, Inc., Tullahoma, Tennessee 


INTRODUCTION 


THE INSTALLATION AND OPERATION of an auto- 
matic control system for a typical gas flow process is de- 
scribed. The control system was designed using the phi- 
losophy', analyses*, and methods* ** which have been pre- 
sented in the first five articles of this series. The practi- 
cal aspects of the physical process impose additional cri- 
teria which are also considered. The hardware of the con- 
trol system is explained and a brief, simplified description 
of the Engine Test Facility (ETF) at the Arnold Engineer- 
ing Development Center (AEDC) is given. 


The practical problems which must be considered are: 


1. A choice of components to fulfill the requirements set 
forth in Article Five of this series’. 


te 


. The physical configurations of the plant and how best 
to utilize them. 

3. The number and locations of control stations and equip- 
ment with emphasis on: (a) the location of expensive 
computer equipment to insure best utilization, (b) the 
accessibility of components and ease of maintenance, 
(c) the ease of setup and operation, and (d) the op- 
erating efficiency. 


These items determine the cost, flexibility, reliability, and 
utilization of the control system installed. 


CHOICE OF COMPONENTS 


If a manual control system (including valves with elec- 
tro-hydraulic servomechanism actuators having sufficient 
dynamic response and adequate measurement instrumenta- 
tion*) exists, as was the case in this engine test facility, it 
18 Only necessary to choose: the devices to sense pressure 


a 


“superior Numbers refer to similarly numbered references at the end of 
article, 
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and temperature, the amplifiers necessary to raise the 
sensor’s output signal to the proper voltage level, compo- 
nents to compute the desired control function, the lineariz- 
ing devices, the set-point devices, and other small items 
such as limiting devices, switches, null meters, and power 
supplies. Schematics of two control systems being used are 
shown in Figure 1. Since many commercial devices are 
available to perform these functions, the matter of choice 
is governed by cost, experience, and delivery dates. 

For the ETF installation, pressure transducers of the un- 
bonded strain-gage type were purchased. These transduc- 
ers are simple to install, require little maintenance and 
meet the technical requirements. They have the additional 
advantage of being used as error sensing devices when 
wired as shown in Figure 1. The drift rate in the trans- 
ducer is not significant because it is in the closed loop sys- 
tem and long term variations in the set point can be easily 
corrected by the operator. Temperature sensing is accom- 
plished with thermocouples. For this application six ther- 
mocouples are wired in series for each sensing station. The 
amplifiers chosen to complete the sensing element block are 
wide-band, high-gain decade amplifiers capable of produc- 
ing a d-c voltage at the level desired, usually 30 volts. The 
computing components are the operational amplifiers used 
in analog computer installations. This equipment supplies 
the perfect computation needed and also a multiple choice 
of control functions. To avoid the problem of balancing. 
chopper-stabilized amplifiers were specified. The valve 
linearizing is done with biased-diode type function fitters. 
Amplifiers following the function fitters must be essentially 
drift free. Multi-turn potentiometers were chosen for the 
set-point devices. These potentiometers offer good resolu- 
tion and linearity, which are the primary requirements. 
Switching configurations were designed to obtain the maxi- 
mum (flexibility in the control system. Push-button 
switches were chosen to avoid switching through undesired 
stations or configurations when going into automatic opera- 
tion or transferring from one operation to another. 
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: i F ; a eae ; sible for the pressure in the exhaust header to be higher 
A schematic flow diagram of the Engine Test Facility is than that in the airside header. Under these test cond 
shown is Figure 3. The relative distance between compo- tions air flows in a reverse direction in the by-pass line 
nents is indicated by the line scale. Only the control and and carries entrained water and contaminates to the inlet 
configuration valves essential to the explanation of the of the engine. For these reasons it was desirable to provide 
practical control problem are shown in this diagram. The control for the by-pass as well as for the mixing valves, 
actual ducting configuration is complex and is not de- For full utilization of the plant any configuration or any 
scribed here. In this schematic the plant is shown divided combination of configurations can be controlled by an au 
into a main control room, where all configuration switching tomatic control system. This increased the cost only slight. 
and general plant monitoring are performed, the a ly over a system which would control only part of the 
sor area where the compressors, coolers, and airside cli- plant’s configuration. 
matic control valves are located; the test ares which oon In order to accomplish the desired objective the complete 
tains the engine test cells and their respective control installation includes six independent control systems: 
rooms, and the by-pass control valves; and the exhauster 
area where the altitude pressure control valves and the 1. A-1 side inlet tempera- i 
| Either system can control 
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Figure 2. Schematic flow diagram. headers makes it desirable to sense pressure and tempera 
ture at the inlet of each cell and the pressure at the exhaust 
end of the cell instead of in the respective headers. Thus 
number of sensing stations must be made available for 
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CONTROL STATION LOCATIONS 
Test Cell Control Room 

At the Engine Test Facility climatic conditions of a test 
cell are controlled from the cell's control room. The engl 
neer in charge of the engine test is able to set the inlet 
pressure and temperature, and exhaust pressure which are 
necessary to simulate the Mach number and altitude con 
ditions. There are four test cell control rooms, and thus 
four control stations are needed. A master control station 
in the Main Control Room is also needed for set-up and, 
in some cases, a test cell’s conditions may be contrclled 
from this station. 

In order to fully utilize the computer components and to 
provide access for maintenance, the amplifiers, function 
generators, and other equipment are located in the Main 
Control Room Console. The environmental condition of 
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Figure 3. (Extreme Right), 
Computing components. Fig- 
ure 4. (Left), Console desk. 


this equipment is much improved 
by this central, fixed location. 

Since a centrally located com- 
puter section is provided, each test 
cell control station requires only 
automatic set-point potentiometers, 
a null-detecting meter for use in 
automatic-manual transfer and for 
monitoring system stability, man- 
ual control potentiometers and 
switches to transfer between man- 
ual and automatic control. 

The console in the main control 
room is the heart of the control 
system. It contains the amplifiers, 
function fitters and other equipment 
which perform the computing and 
linearizing functions of the control 
systems. A manual and an auto- 
matic control station and the con- 
figuration switches for the auto- 
matic system are located on this 
eonsole. The parameters of the au- 
tomatic systems are adjustable from 
this station only. 

The computer equipment is housed in racks in the rear 
of the console, Figure 3. A patch panel is provided for 
each individual control system. The amplifier, function 
generator, and other appropriate terminals are brought out 
to the patch panels and the proper resistance and/or ca- 
pacitance elements inserted to produce the desired con- 
trolling function. The gain and integral time constant of 
each system are separately controllable by potentiometers 
on the front of the console, Figures 4 and 5. 

The patch panels are alike with the difference in the con- 
trolling functions being determined by the elements—am- 
plifiers and function generators—patched in. The need for 
different controlling functions arises from the fact that 
the error signal in the pressure and temperature systems 
is obtained by different methods, Figure 1. Also to be 
considered is the area-voltage relationship of the by-pass, 
exhaust and airside throttle valves. The by-pass and ex- 
haust valves are of the butterfly type and function gen- 
erators are required to obtain a linear area-voltage rela- 
tionship. Since the airside throttle valves have a linear 
area-voltage relationship no function generators are re- 
quired between their computer amplifiers and servo-ampli- 
fiers. 

A null-meter is provided for each system so that auto- 
Matic-manual transfer may be accomplished with a mini- 
mum of disturbance. This meter also indicates automatic 
System stability and provides a check on time constant and 
gain settings when initiating automatic operation or chang- 
ing set points. If the controlled system is underdamped it 
is due to one of the parameters of the controller being set 
at the wrong value. The null-meter indicates this under- 
damped condition by oscillating. The operator can adjust 
the gain and/or integral time constant potentiometer until 
the oscillations cease indi ‘ating that the correct damping 
ratio has been set. A switch is provided to remove the me- 
ter from the circuit if desired. A voltmeter is used to 
monitor various signals in the control loop during opera- 
tion. 


OPERATIONAL PROCEDURE 


A selector switch is provided at each control station for 
each set of valves, Figure 4. This switch allows the opera- 
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tor to choose between locking the valves in a closed posi- 
tion, OFF, operating the valves from either of two manual 
set-point potentiometers, M1 or M2, or operating the valves 
on automatic, A. This flexibility permits acception or re- 
jection of automatic control at any console for any set of 
valves. Figure 6 shows a schematic diagram of the switch- 
ing circuits. 

Experience has shown that if sets of valves are divided 
between manual and automatic operation, then better per- 
formance is obtained. The valves on manual are posi- 
tioned to keep the valves (which are controlled automati- 
cally) from 40% to 60% open. This method of operation 
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The distance separating the individual test cells and the 

Figure 2. Schematic flow diagram. headers makes it desirable to sense pressure and tempera 
ture at the inlet of each cell and the pressure at the exhaust 
end of the cell instead of in the respective headers. Thus 
number of sensing stations must be made available for 
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CONTROL STATION LOCATIONS 

Test Cell Control Room 

At the Engine Test Facilitv climatic conditions of a test 
cell are controlled from the cell's control room. The engi 
neer in charge of the engine test is able to set the inlet 
pressure and temperature, and exhaust pressure which are 
necessary to simulate the Mach number and altitude con- 
ditions. There are four test cell control rooms, and thus | 
four control stations are needed. A master control station 
in the Main Control Room is also needed for set-up and, 
in some cases, a test cell’s conditions may be controlled 
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this equipment is much improved 
by this central, fixed location. 

" gince a centrally located com- 
puter section is provided, each test 
cell control station requires only 
automatic set-point potentiometers, 
a null-detecting meter for use in 
automatic-manual transfer and for 
monitoring system stability, man- 
ual control potentiometers and 
switches to transfer between man- 
ual and automatic control. 

The console in the main control 
room is the heart of the control 
system. It contains the amplifiers, 
function fitters and other equipment 
which perform the computing and 
linearizing functions of the control 
systems. A manuai and an auto- 
matie control station and the con- 
figuration switches for the auto- 
matic system are located on this 
eonsole. The parameters of the au- 
tomatic systems are adjustable from 
this station only. 

The computer equipment is housed in racks in the rear 
of the console, Figure 3. A patch panel is provided for 
each individual control system. The amplifier, function 
generator, and other appropriate terminals are brought out 
to the patch panels and the proper resistance and/or ca- 
pacitance elements inserted to produce the desired con- 
trolling function. The gain and integral time constant of 
each system are separately controllable by potentiometers 
on the front of the console, Figures 4 and 5. 

The patch panels are alike with the difference in the con- 
trolling functions being determined by the elements—am- 
plifiers and function generators—patched in. The need for 
different controlling functions arises from the fact that 
the error signal in the pressure and temperature systems 
is obtained by different methods, Figure 1. Also to be 
considered is the area-voltage relationship of the by-pass, 
exhaust and airside throttle valves. The by-pass and ex- 
haust valves are of the butterfly type and function gen- 
erators are required to obtain a linear area-voltage rela- 
tionship. Since the airside throttle valves have a linear 
area-voltage relationship no function generators are re- 
quired between their computer amplifiers and servo-ampli- 
fiers. 

A null-meter is provided for each system so that auto- 
matic-manual transfer may be accomplished with a mini- 
mum of disturbance. This meter also indicates automatic 
system stability and provides a check on time constant and 
gain settings when initiating automatic operation or chang- 
ing set points. If the controlled system is underdamped it 
is due to one of the parameters of the controller being set 
at the wrong value. The null-meter indicates this under- 
damped condition by oscillating. The operator can adjust 
the gain and/or integral time constant potentiometer until 
the oscillations cease indicating that the correct damping 
ratio has been set. A switch is provided to remove the me- 
ter from the circuit if desired. A voltmeter is used to 
monitor various signals in the control loop during opera- 
tion. 


OPERATIONAL PROCEDURE 


A selector switch is provided at each control station for 
each set of valves, Figure 4. This switch allows the opera- 
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tor to choose between locking the valves in a closed posi- 
tion, OFF, operating the valves from either of two manual 
set-point potentiometers, M1 or M2, or operating the valves 
on automatic, A. This flexibility permits acception or re- 
jection of automatic control at any console for any set of 
valves. Figure 6 shows a schematic diagram of the switch- 
ing circuits. 

oxperience has shown that if sets of valves are divided 
between manual and automatic operation, then better per- 
formance is obtained. The valves on manual are posi- 
tioned to keep the valves (which are controlled automati- 
cally) from 40% to 60% open. This method of operation 
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Figure 6. Switching schematic. 


insures that the automatic valves have sufficient flow con- 
trol range and are not on the wrong end of their travel to 
take care of engine or plant transients. The magnitude of 
the disturbances expected determines the number of auto- 
matic valves. 

The procedures by which a set (or sets) of valves is 
placed under automatic control, although not complex, re- 
quires close cooperation between the operators in the main 
control room and the test cell control room. There are 
two procedures which may be followed and it is left to the 
discretion of the operator in the main control room to 
choose the one he desires to follow. 

These procedures consist of selecting the proper trans- 
ducer and the station location of the automatic set point 
and automatic system control signal. The transfer from 
manual to automatic control and the adjustment of gain 
and integral time constant to tune the controlled systems 
completes setup routine. Although each procedure pro- 
vides a tuned control system for the particular operating 
point, slight adjustments in gain and integral time con- 
stant are necessary when the set point is changed a large 
amount. The operator in the Main Control Room has the 
responsibility of monitoring these parameters and making 
the proper adjustments to insure proper operation. Op 
eration of two half-plant configurations simultaneously re- 
quires these procedures be followed for each side. Only 
one restriction is placed on this type operation in the En- 
gine Test Facility: airside pressure on one side of the plant 
must be controlled with the Mixing valves while the other 
side must use one By-pass valve. 

It is also possible to program the set points in pressure 
and temperature for trajectory simulation by substituting 
a curve-following device for the set-point potentiometer. 
The response of the plant is the limiting factor on rate of 
change of set point. 

The voltmeter on the front of the console allows checks to 
be made at different points in the control loop. These 
points include the error signal, the integrator output and 
the controller output. A twenty-four position switch pro- 
vides the means of choosing the check-point. 


MAINTENANCE 


The computer portion of the control system is subject 
to the typical malfunctions of any electronic equipment. 
The primary consideration in this type of installation is to 
avoid down time. . To achieve this, spare units of opera- 
tional amplifiers, decade amplifiers, and function generators 
are provided. This alleviates the corrective maintenance 
problem to a level of negligible importance. Experience at 
the Engine Test Facility has been that the number of 
breakdowns due to electronic components malfunctioning 
is very small. 

As insurance against outages the operational amplifiers 
and the decade amplifiers are individual plug-in units. In 
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case of failure in one of these components a spare unit can 
be substituted easily. One other precautionary Measure 
was taken: the terminals of the spare units are brought 
out to a spare patch panel, and it is only necessary to patch 
them into the described circuit. 

Preventive maintenance in the computing section con- 
sists mainly of tube checks and operational checks on the 
amplifiers. All wiring entering the chassis is on quick-dis. 
connect plugs, and it is a simple matter to remove a com. 
plete chassis for bench checking. 


CONCLUSIONS 


The results obtained from operation of this installation 
determine the success of the techniques used. Numeroys 
questions were prompted during the analysis phase of the 
work which could be answered only by actual operation of 
the controlled system. The most pressing question was: 
Is the method of obtaining the transfer function of the Gag 
Flow System valid? That is, can a system as complicated 
as this be separated into small parts, the small parts 
analyzed and these analyses be tied together in such a map- 
ner that a true representation of the behavior of the physgi- 
cal process is obtained. Another problem was to provide a 
controlled system whose response is limited only by the re. 
sponse of the plant. 

The answer to this question can best be given in results 
from the original experimental set-up used on the exhaust 
system of ETF. The gains and time constants of each 
component in the closed loop were required in order that 
the parameters of the controller might be set within certain 
limits to insure safe operation of the plant. The transfer 
function of each component except the process itself was 
an established fact. It remained to calculate the gain and 
time constant of the plant from the derived transfer fune- 
tions, and to calculate the gain and time constant of the 
controller. 

The gain calculated for the controller at the particular 
operating point was2.5, and the time constant value was 2.0 
The response of the controlled system was then 
tuned to an optimum, ¢ 0.6. The value of the gain neces- 
sary for tuning was 3.0, and the time constant was 1.4 see- 
onds. These results indicate that the method of determin- 
ing the transfer function representing the plant is correct 
and accurate and that the method of calculating gains and 
time constants is very good. The controller provides suff- 
cient gain and time constant adjustment to cause insta- 
bility at any plant operating point. 

There was no question as to the feasibility of using ana: 


seconds. 


log computer components for computation The cost of 
this equipment as compared to the cost of other methods 
of accomplishing the same results was considered fully 
Installation of the central computing equipment reduced 
the cost of the system to that of off-the-shelf process con- 
trol equipment. The significant improvement in perform- 
ance and flexibility obtained by use of the analog equip- 
ment instead of process control equipment justifies the ad- 
ditional cost. 

The present include logarithmic 
pressure sensing or any other type of automatic gain con- 
trol. Future plans include the addition of features such as 
this. This is considered a refinement and not absolutely 
The important thing 
is that the required range of gain adjustment be available. 

Use of the techniques presented in this series of articles 
resulted in an optimum control system at low cost. Other 
control systems, whose design take advantage of the tech- 
niques and methods presented, are in the design or con- 
struction stages for use in the ETF. 


installation does not 


necessary for satisfactory operation. 
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a Why Recommended Practices? 


by Herbert S. Kindler, Director of Technical Programs, Instrument Society of Am erica 


ty would a group of engineers expend 4,000 manhours 
over a period of five years without pay for their work? I do 
not propose to analyze the motivating forces behind the 
productive activity of these men, but 1 do want to drama- 
tize the dedicated labor to evolve a single Recommended 
Practice. 

A Standard or a Recommended Practice is a description 
or a methodology that is the basis for promoting uniform- 
ity. The adoption of the Standard results in either work 
simplification or better general understanding and ease of 
communication. 

Shortly after the creation of the Recommended Prac- 
tices Committee in 1946", the Committee recognized that the 
most basic of all standards were yet to be evolved, namely, 
standards of efficient communication. At the time recom- 
mended practice work was begun, pneumatic instrumenta- 
tion predominated the process industries. Yet, the instru- 
ments themselves; the controllers, the transmitters, the re- 
ceivers, the final control elements, did not even communi- 
cate in the same language! The nicety of a universal 3 to 
15 psi signal range did not exist. To bring about efficient 
communication within the equipment family comprising the 
“eontrol loop,” an ISA Committee formally recommended 
that the Scientific Apparatus Manufacturer’s Association 
(SAMA) issue the Standard, “Air Pressures for Pneumatic 
Controllers and Transmission Systems.’* 

The Recommended Practices Committee also recognized 
the need to standardize communication among control en- 
gineers. The language of the control engineer is conveyed 
on the process flow plan and the specification form. To 
provide a common language, work on RP5.1, Instrumenta- 
tion Flow Plan Symbols,’ and RP20.1, Specification Forms,’ 
was undertaken. 

To derive some appreciation of the work entailed in pro- 
ducing a Recommended Practice or a Standard, we can 
briefly review the history of RP20.1. *In 1951, at a typical 
joint meeting of instrument users and manufacturers, the 
Subcommittee on Instrument Specification Forms was 
created. The tedious, methodical process of transmitting 
questionnaires, analyzing replies, and synthesizing im- 
proved forms then began. During the next five years, 
monthly Subcommittee meetings and individual efforts 
totaled 5,000 manhours in addition to 1,500 to 2,000 man- 
hours for drafting, stenographic and clerical help. 

The return on this investment of time and labor by some 
of our most capable engineers and scientists is manifold 
and answers, “Why RP20.1?” When RP20.1 is adopted, the 
savings to industry and governmental agencies in time and 
money will be appreciable and will occur at several levels. 
Standard specification forms result in a time savings to 
engineers preparing inquiries; vendors submitting quota- 
tions; administrators analyzing bids; buyers preparing pur- 
chase orders; manufacturers entering orders, scheduling 
production, maintaining accounting systems, and prepar- 
ing bills of lading; users checking equipment received, pro- 
viding proper installation, and utilizing permanent records 
for accounting and maintenance. 

Another example will help demonstrate “Why Recom- 
mended Practices?” A recommended procedure has been 
prepared’ for processing Standards to which we can compare 
the progressive steps of producing RP4.1, Uniform Face to 
Face Dimensions for Flanged Control Valve Bodies. 

Conception of an idea or topic for development. 
Recognition of the need for standardizing control valve 
face-to-face dimensions was present when the Recom- 
mended Practices Committee was created. In 1946 a 
study group was formed to consider recommended prac- 
tices for control valves and bypass installations. 

Survey of the entire country to determine the feasi- 
bility, and need for the proposed Recommended Prac- 
tice or Standard. In 1947 and 1948 questionnaires 
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were circulated which resulted in a unanimity of 
affirmative user response to the question: “Should face- 
to-face dimensions of control valves be standardized?” 
It might be pointed out that some manufacturers re- 
plied that the project was “ridiculous” or “imprac- 
tical.” 

Formulation of an official committee to develop a 
practical solution. In 1948 a group of Gulf Coast in- 
strument engineers and foremen met officially for the 
first time to evaluate returned questionnaires. This 
group maintained the policy of not dictating design to 
manufacturers. Manufacturers were merely advised 
that users wanted a standard; the dimensions were to 
be mutually decided among the manufacturers them- 
selves. 

Submission of the proposed solution to the best 
qualified reviewers for comments and acceptance. 
Since the intent was to evoke a Standard from the 
manufacturers, an intermediate step was taken. The 
“National Steam Specialty Club,’’ which represented 
the majority of the control valve manufacturers in this 
country, was notified of the Committee’s activity. The 
manufacturers’ group was most cooperative and after 
considerable study released their Standard in 1950. 
ISA circulated this standard to a Board of Review. 

Discussion of and vote by the Recommended Prac- 
tices Committee. 

Publication of a Tentative Rocommenéded Practice. 

After a period of not less than one year the ten- 
tative status may be removed. 

The Recommended Practice may be submitted to 
the American Standards Association (ASA) for incer- 
poration as an American Standard. Work is still in 
progress on ASA Standard B16.10, which corresponds 
to ISA’s Recommended Practice on control valve 
dimensions. 

Again, consider the worth of the effort expended to pro- 
duce RP4.1. The user can complete his piping design even 
before selecting a valve manufacturer, thus decreasing en- 
gineering time and speeding project completion; he can 
prefabricate valve manifolds, thus saving installation cost; 
he can replace existing valves with any make valve on 
hand, thus reducing maintenance inventory — all of which 
create large savings. These savings are a refreshing 
change, if not the instrument industry’s salvation, at a time 
of rising costs for automaticity. 


Footnotes 


1. The facts upon which this article is based have been provided by A. F. 
Sperry of Panellit, past ISA President and currently chairman of the 
recommended Practices Procedure Committee as well as the National 
Nominating Committee; A. V. Novak of E. |. duPont deNemours & Co.., 
Chairman of the Recommended Practices Committee: C. W. Bates of 
the Humble Oil and Refining Co., Chairman of the RP4 Subcommittee 
on Control Valves and By-Pass Installation; W. H. Fortney, also of 
Humble, past ISA First Vice-President and original Chairman of RP4; 
and G. G. Gallagher of the Fluor Corp., i:d., and Chairman of the 
Subcommittee on Instrument Specifications Forms. 

2. The first Chairman of the Recommended Practices Committee was F. H. 
Trapnell of E. |. duPont deNemours & Co. 

3. The full title of the SAMA Recorder-Controller Section's tentative stand- 
ard was "Air Pressures for Pneumatic Controllers and Transmission 
Systems 3-15 psi, 3-27 psi, and 6-54 psi Operating Pressure Ranges." 

4. J. G. Kerley of Shell Oil Company was chairman of the Instrumentation 

Fidw Plan Symbols Subcommittee. D. E. Hostedler of Foster Wheeler 

Corporation is currently chairman. 

In an effort to extend the usefulness of RP20.1, specification forms for 

Instruments, Gages, Thermocouples, Orifice Plates & Flanges, Control 

Valves, and Pressure Safety Valves will be available in pads of 50 

translucent sheets for each different form if sufficient requests for these 

pads are received by the Nationa! Cffice. 

6. A procedure of successive steps required to produce a Recommended 
Practice was prepared by the Temporary Subcommittee on Procedure 
which consisted of W. A. Wildhack of the National Bureau of Standards, 
Chairman, A. F. Sperry, and A. E. Krogh and Minneapolis-Honeywell 
Regulator Company, Inc. Review was by the Permanent Subcommittee 
on Procedures, A. F. Sperry, Chairman, and A. V. Novak. 

7. Mr. Paul Elfers of the Fisher Governor Company was president of the 
Steam Specialty Club in 1948. This group has since been renamed 
the Fluid Controls Institute. 
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Congress Holds 2nd Automation Hearing 


Just concluded in Washington was a Congressional in- 
vestigation into the economic, sociological and technical 
effects of Instrumentation and Automation. Hearings were 
conducted by the Subcommittee on Economic Stabilization 
of the Joint U. S. Congressional Committee on the Economic 
Report in the Old Supreme Court Chamber, Capitol Build- 
ing, December 12 through 14. 

In October, 1955 this same Committee held nine-day hear- 
ings* exploring the broad aspects and long-range economic 
meanings of largely the “Detroit-type’” automation of ma- 
chine tools, materials handling and office automation, with 
many top-flight leaders from the fabricating industries, 
government departments and labor. 

This month’s hearings examined the more technical 
aspects of the subject, particularly of the process-industries 
type automation involving measuring instruments, auto- 
matic-feed-back controllers, process supervision and data- 
handling — areas not fully covered in 1955. Witnesses 
were largely from engineering management of firms typical 
of the larger instrument makers who pioneered automation 
50 years ago and of firms typical of our large precess in- 
dustries. Stressed also were the critical roles played by 
basic research and by technical education. 

Members of the Congressional Subcommittee are: Repre- 
sentative Wright Patman?t, Texas, Chairman; Senators 
Joseph C. O’Mahoney, Wyoming, and Arthur V. Watkins, 
Utah; Representatives Augustine B. Kelley, Pennsylvania, 
and Jesse P. Wolcott, Michigan. Grover W. Ensley is 
Executive Director of the Committee. 

The lead-off witness was ISA’s own Past President, 
Robert T. Sheen, of Milton-Roy Co. Speaking as a small 
manufacturer of instruments, Mr. Sheen discussed the 
number, size, nature, and growth relative to U. S. Industry 
as a whole, of the firms producing instruments — the tools 
of automation. As an officer of ISA, he described the role 
of ISA’s new Foundation for Instrument Education and 
Research in solving the shortage of trained automation 
personnel. 

Problems in training of manpower for manufacture, use 
and service of instruments was presented by Thomas R. 
Jones, president, Daystrom Corporation, a firm typical of 
the larger instrument makers. Mr. Jones also described 
how automation is being used in the manufacture of in- 
struments themselves. 

Dr. John Grebe, as director of research and nuclear 
development, Dow Chemical Company, typified the large 
user of automation in the heavy-chemical industry. He 
stressed the total dependence of chemical and nuclear 
processing on instrumentation, discussed the ratio of total 
capitol invested in automation equipment, and presented a 
forecast of manpower and educational needs created by 
automation. 

A leading educator, Prof. Elmer Easton, Dean of Engi- 
neering, Rutgers University, explained changes needed in 
engineering-college curricula to meet automation and the 
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requirements placed on schools and facilities, the high 
school preparation for science and engineering and the need 
for adult education, college extension and industrial pro- 
gram to train manpower for automation. 

Representative of the new field of data processing was 
testimony given by Albert F. Sperry, president, Panellit, 
Inc., and a Past President of ISA. Mr. Sperry described 
systems engineering, systems automation, and the use of 
data reduction in industrial automation. He listed the 
problems of designing, using and servicing of data handling 
systems. 

Specific examples and benefits of automation in petroleum 
refining, the earliest major user of instrumentation, were 
given by Chalmer G. Kirkbride, president, Houdry Process 
Corp. He explained the total dependence of petroleum prod- 
ucts and processes on advanced automation and described 
manpower problems and educational needs for instrument 
personnel in the petroleum industries. Speaking as a past 
president of the American Institute of Chemical Engineers, 
Mr. Kirkbride told of that Societies’ activities in the auto- 
mation field. 

The dependence of aeronautics on instrumentation for 
both manufacture and operation was emphasized in the 
testimony of Dr. Louis Ridenour, Missiles Division, Lock- 
heed Aircraft Corp. Dr. Ridenour also referred to instru- 
mentation of missiles, rockets and world-circling satellites. 

Dr. Detlev Bronk, as president, National Academy of 
Sciences, related the basic sciences to automation and 
showed the necessity of fundamental research as a prelude 
to automation progress. He emphasized, also, the shortage 
of trained scientists for such research, and the need for 
greatly expanded training programs. 

The concluding day of the hearings was devoted to testi- 
mony on the broader effects of automation on employment, 
job opportunities, wages, unions, and the responsibilities of 
labor, industry and government in meeting problems an¢ 
avoiding dislocations created by automation. Witnesse. 
were Rocco C. Siciliano, Sec. of Employment, Dept. of 
Labor, and George Meany, President of AFL-CIO. 

At the invitation of Representative Patman, the Instru- 
ment Society of America, through its Past President Robert 
Sheen and President-Elect-Secretary Dr. Robert Jeffries, 
acted in an advisory role to Dr. Wm. H. Moore, Economist 
for the Joint Committee, in suggesting witnesses and by as- 
sisting in the correlation of their testimony into the form 
of maximum value to the Committee and to Congress. 

A detailed report on these hearings will appear in the 
January issue of the ISA Journal. 


*The complete testimony of the 1955 hearing, "Automation and Tech- 
nological Change"’ can be obtained from the Superintendent of Docu- 
ments, U. S. Government Printing Office, Washington 25, D. C., Price 
$2.00 


tSee page I4A, November 1956 ISA Journal, for Mr. Patman's address 
on automation before the Management Symposium at the 1956 ISA 
Annual Conference in New York. 
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October and November were busy 
months for new ISA officers and com- 
mitteemen as they gathered at the 
National Office in Pittsburgh for a 
series of meetings designed to launch 
them on their new duties. 


Nuclear Program Committee 


The Nuclear Program Committee 
met October 15 and established a pro- 


New Officers, Committeemen Meet 
in Pittsburgh to Launch Programs 


gram for the forthcoming National 
Nuclear Instrumentation Conference to 
be held in Atlanta, Ga., April 10-12. 
The program is tailored to attract 
nationally-known instrument engineers 
and seientists to this nuclear instru- 
mentation event. The following ses- 
sions were outlined for the Conference 
and authors are being solicited to pre- 
sent papers: discussion of keynote 
session; reactor instrumentation ses- 
sions; industrial instrumentation; 
basic problems in nuclear instrumenta- 
tion; health, physics, radiation instru- 
mentation; university nuclear instru- 
mentation program; and nuclear in- 
strumentation in the medical field. 
The following members were present: 


William Ladniak, Daystrom, Inc.; J. R. 
Mahoney, Oak Ridge Nationa] Laboratories ; 
R. N. Pond, Taylor Instrument Companies; 
J. Weil, College of Engineering, University of 
Florida; and H. S. Kindler, Director of ISA 
Technical Programs. 


Industry Division Directors 


The following day, October 16, nine 
of the new Industry Division Directors 
met to plan the organization of the 
hew Industry Divisions that were 
launched initially in the fields of food, 
chemical and petroleum, metals and 
ceramics, aeronautical, paper, power, 
medical and biological, transportation, 
and nuclear. Each individual Industry 
Division will hold its own organiza- 
tional meeting prior to the next Direc- 
tors meeting in Pittsburgh, February 
4. The Industry Division Directors 
present at this meeting were: 


James B. Anderson, H. J. Heinz Co.; Walter 
‘ Gabriel, General Dynamics Corp.; Marvin 
. Gade, Kimberly-Clark Corp.; H. H. John- 
son, Consolidated Edison Co.; Arthur E. Mac- 
Neill, M.D., Research Consultant; J. J. Mc- 
Donald, Consolidated Electro-Dynamics Corp. ; 


a tae College of Engineering, University 
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Steering Committee 


A meeting of the Technical Division 
Steering Committee was held October 
17 under the Chairmanship of N. M. 
Blair, Panellit, Inc. The purpose of 
this meeting was to review the new 
organizational structure of the Tech- 
nical Committees and _ revise’ the 
Manuals of Operation where necessary. 
There was also considerable discussien 


concerning the character of ISA’s 12th 
Annual Instrument-Automation Con- 
ference and Exhibit to be held in 
Cleveland, September 9-13, 1957. In 
addition to Mr. Blair the following 
persons were present during this 
meeting: 

P. M. Fleming, E.I. du Pont de Nemours & 
Co., Inc.; J. Johnston, Jr., E.I. du Pont de 
Nemours & Co., Inc.; J. J. Kelly, American 
Cyanamid Co.; H. S. Kindler, Director of ISA 
Technical Programs; R. N. Pond, Taylor In- 
strument Companies; J. T. Ward, E. I. du 


Pont de Nemours & Co., Inc.; T. C. Wherry, 
Phillips Petroleum Co. 


Publication Task Force 


Members of the Publication Task 
Force gathered in the National Office 
on October 18 to consider the short- 
and-long-term objectives of the entire 
ISA Publications policy, including the 
ISA Journal, Proceedings, and pro- 
posed transactions. Conclusions of 
this Task Force were made in the form 
of recommendations to President J. T. 
Vollbrecht. Present at this meeting 
were: 

E. C. Baran, Standard Oi! Co. of Ohio; N. M. 
Blair, Panellit, Inc.; C. W. Covey, ISA Publi- 
cations Manager; H. W. Hudson, Panellit, 
Inc.; R. J. Jeffries, Daystrom, Inc.; J. Johns- 
ton, Jr., E.I. du Pont de Nemours & Co., Inc. ; 
H. S. Kindler, Director of ISA Technical Pro- 
grams; W. H. Kushnick, ISA Executive Di- 
rector; J. W. Percy, U. S. Steel Corp.; R. N. 
Pond, Taylor Instrument Companies; J. T. 
Vollbrecht, ISA President, Energy Control Co. ; 


and R. D. Webb, Carbide & Carbon Chemicals 
Corp. 


Executive Committee 


Members of the ISA Executive Com- 
mittee met October 19 to consider re- 
commendations of various Committees 
and Task Forces that required action. 
On matters of policy, the recommenda- 
tion is referred to the full Executive 
Board for action. Those recommenda- 
tions that can be put into effect within 


the scope of the existing policy are 
acted upon by the Executive Commit- 
tee. Those present were: 

J. T. Vollbrecht, ISA President, Energy Con- 
trol Co.; E. C. Baran, Standard Oil Co. of 
Ohio; H. W. Hudson, Panellit, Inc.; R. J. 
Jeffries, Daystrom, Inc.; J. Johnston, Jr., 
E.I. du Pont de Nemours & Cuo., Inc.; J. W. 
Percy, U. S. Steel Corp.; R. N. Pond, Taylor 
Instrument Companies; R. T. Sheen, Milton 


Roy Co.; and W. H. Kushnick, ISA Executive 
Director. 


Editorial Board 


Members of the ISA Editorial Board 
met November 1 and formulated a 
manual for future operations of the 
Editorial Board. They also discussed 
the recommendations of the Publica- 
tions Task Force which met October 
18. This meeting was conducted under 
the Chairmanship of N. B. Nichols, 
Raytheon Mfg. Co. Others present 
were: 


D. M. Boyd, Jr., Universal Oil Products ; 
G. F. Gardner, George F. Gardner Associates ; 
M. M. MeMillen, Thompson Products, Inc. ; 
R. R. Proctor, Pure Oil Co.; C. W. Covey, 
ISA Journal Editor; G. A. Hall, ISA Journal 
Assistant Editor. 


Executive Board 


The Executive Board met November 
2 and acted upon those recommenda- 
tions submitted by the various Com- 
mittees, study groups and officers 
which required policy decisions. Those 
attending were: 

J. T. Vollbrecht, ISA President, Energy Con- 
trol Co.; R. T. Sheen, Milton Roy Co.; R. J. 
Jeffries, Daystrom, Inc.; J. W. Percy, U. S. 
Steel Corp.; R. N. Pond, Taylor Instrument 
Companies; E. C. Baran, Standard Oil Co. of 
Ohio; J. Johnston, Jr., E.I. du Pont de Ne- 
mours & Co., Inc.; H. W. Hudson, Panellit, 
Inc.; E. A. Adler, United Engineers & Con- 
structors, Inc.; J. T: Elder, Tennessee Eastman 
Co.; M. 8. Jacobs, M. S. Jacobs & Associates, 
Inc.; G. G. Carnegie, King Instrument Co. ; 
R. R. Proctor, Pure Oil Co.; E. L. Deeter, 
Sandia Corp.; R. E. O’Neill, Industrial Scien- 
tific, Inc.; W. H. Kushnick, ISA Executive 
Director; and R. A. Bristol, The Foxboro Co. 


‘Four Corners Section’ 
Forming in New Mexico 


A new Section is being formed in 
Farmington, N. M., which will lift 
ISA’s total to 87. Twenty-three appli- 
cations for membership have been com- 
pleted and approved, and the group 
has voted to apply for a Charter using 
the name “Four Corners Section.” It 
is believed the group will soon have 
the required 25 membership applica- 
tions that are a pre-requisite for a 
Charter application. 

The Albuquerque Section is aiding 
the new group in getting a start. 
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Nine District Vice-Presidents have 
been added to the Society’s Executive 
Board this year. While their official 
terms began November 1, they have 
been at work ever since they were 
nominated last summer. Consequent- 
ly we are already beginning to feel 
the impact of their help in matters of 
National-Sectional policies and _ pro- 
grams. 

Each of the nine new Vice-Presi- 
dents has been elected from a group 
of Sections in his District. He repre- 
sents. their problems and points of 
view in the decisions of the Executive 
Board and conversely makes the ex- 
planations and _é justifications that 
may be warranted at the local Section 
level. He is much more than a com- 
munication link; he is expected to as- 
sist the Sections he represents with 
their own problems, and to strengthen 
ISA prestige in his whole area. Ob- 
viously this assignment cannot be 
satisfactorily achieved without Section 
cooperation. Accordingly, the nine VP’s 
have been authorized to establish Com- 
mittees in their respective Districts to 
facilitate their efforts. 

The Sections have been asked to 
designate the Chairmen of their Mem- 
bership Committees to the District 
Membership Committee and likewise 
to designate the Chairmen of their 
Program Committees to the District 


Specification Form 


Recommended Practice (RP 20.1) 
entitled “Specification Forms for In- 
struments” was distributed to the en- 
tire membership during this past 
September and October. The prepara- 
tion of the Specification Forms in- 
volved many hours of direct prepara- 
tion time and a countless number of 
review manhours. The forms repre- 
sent the combined thinking of the 
most informed minds in the industry. 

The transmittal letter which was 
sent out with RP 20.1 stated that the 
National Office would print each form 
in pads of 50 translucent pages if 


Program Committee. The National 
Delegates have been asked to serve on 
the District Planning Council. 

The Planning Council will help re- 
flect problems and solutions in Na- 
tional-Sectional relationships and serv- 
ices. The Membership group will 
assist in determining what new Sec- 
tions might be formed, how to retain 
members who leave ISA, and how to 
obtain new members. The Program 
group will exchange ideas on how to 
plan and conduct meeting programs to 
satisfy the diversified interests of our 
membership and how to develop co- 
operative programs among the Sec- 
tions in each District. 

Certainly all this is a constructive 
approach to making the District Vice- 
President’s influence unique in our So- 
ciety. While Committees are useful 
techniques of organization, their ef- 
fectiveness is conditioned by the 
“climate” in which they operate. A 
favorable climate comes from the 
warmth with which our Section 
Officers welcome their District Vice- 
President into their Executive Com- 
mittee meetings and from the cultiva- 
tion of a cooperative attitude on the 
part of those who are to serve on the 
District Committees. 

In a properly conditioned environ- 
ment the District Vice-Presidents can 
further strengthen our Society, in- 
crease the benefits and services to the 
entire membership, and help build 
greater prestige for each member and 
each Section. Get to know your Dis- 
trict Vice-President. Here’s the list 
of these District VP’s, the Districts, 
and the Sections they represent: 


Pads Now Available 


sufficient requests were received so 
that they could print and maintain an- 
inventory of these pads. 

It is the Society’s hope that these 
forms will become standard in every 
office where process instruments are 
specified. Please send in your requests 
for form pads so the National Office 
can decide on service. 

If enough requests are received, the 
National Office anticipates supplying 
pads at 75c each. Requests should be 
sent to Herbert S. Kindler, director of 
technical programs, 313 Sixth Ave., 
Pittsburgh, Pa. 


° 


Chester S. Beard 
District I 
Boston, New York, Connecticut Valley Fair. 
field County, Central New York, Eastern New 
York, New Jersey 


E. Albert Adler 
District II 


Philadelphia, Central Keystone, Washington 
Baltimore, Wilmington, Richmond-Hopewel 
Blue Ridge, Lehigh Valley 
John T. Elder 
District III 
Aruba, Tullahoma, Chattanooga, Pensacola, 
Tampa Bay, Atlanta, Savannah River, Ogle. 


thorpe, Carolina Piedmont, Oak Ridge, North. 
east Tennessee, Muscle Shoals, Birmingham 


Mifflin S. Jacobs 
District IV 
Montreal, Toronto, Rochester, Niagara Frop. 
tier, Presque Isle, Pittsburgh, Cumberland 
Gordon D. Carnegie 
District V 
Cleveland, Toledo, Akron, Columbus, Centra) 


Ohio Valley, Scioto Valley, Cincinnati, Charles. 
ton, Ashtabula 
R. Robert Proctor 
District VI 

Twin Cities, Fox River Valley, Milwaukee, Chi. 
cago, Central Illinois, Northern Indiana, In. 
dianapolis, Wayne County, Detroit, Sarnia, 
Kalamazoo Valley, Paducah, Louisville, South 
Bend, Missouri Valley 


Roy E. O'Neill 
District VII 
Houston, South Texas, Sabine Neches, Ark-La- 


Tex, Lake Charles, Baton Rouge, New Or. 
leans, Memphis, North Texas 

E. Lee Deeter 

District VIII 
Denver, Albuquerque, Panhandle, Permian 


Basin, Oklahoma City, Tulsa, Wichita, Kansas 
City, St. Louis, Idaho Falls 


Robert L. Galley 
District IX 


Edmonton, Los Angeles, Mojave Desert, North- 
ern California, Portland, Richland, San Diego, 


Seattle 
itl Ktaknied 





Notice 
Need $5.00? 


If you have Parts | and II of the 
1956 Proceedings which you 
would like to sell to the Society, 
we will pay $5.00 for the set. 
For information write to: In- 
strument Society of America, 


313 Sixth Ave., Pittsburgh 22, Pa. 




















Seasons Greetings and all Good Wishes 


for a Merry Christmas and a Happy New Year 


—from the Executive Board & National Office Staff 
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Joseph Weil! A. A. MacNeill Walter J. Gabriel John J. McDoneld H. H. Johnson James B. Anderson L. D. Cipriano 
Nuclear Medical Aeronautica! Transportation Power Food Chemical 
Division & Biologica Division isi vision Division & Petroleum 

iutelion Division 


ISA Activates First Nine Industry Divisions 
— Provides Areas for New Growth 


To provide the avenues for an accelerated growth, the 
Instrument Society of America has activated eight Industry 
Divisions. These industry groups will supplement the ac- 
tivities of the Technical Division Committees. 

The newly-formed Industry Divisions are aimed at con- 
ducting individual national conference programs at times 
and places other than the Annual Conference and Exhibit. 
These industry conferences are to be the most important 
events for each industry and thereby may well be attended 
by personnel who are not necessarily wholly concerned with 
instrumentation, such as management personnel, process 
engineers, etc. 

An example of this approach is the National Nuclear In- 
strumentation Conference to be held in Atlanta, Ga., April 
10-12. 

Additional Industry Divisions, whose future activation 
is planned, are: Administrative Automation; Machinery, In- 
struments, Manufacturing Equipment & Rubber; Textiles; 
and Scientific Laboratories. 

The Industry Division Directors, whose biographies ap- 
pear on this page, were appeinted by Divisional Vice-Presi- 
dent Richard N. Pond with the approval of the Executive 
Board. Norman Janisse, of Johnson Service Co., Milwau- 
kee, Wis.. was appointed Director of the Heating and Air 
Conditioning Division at press time. Also, J. Cuthbert, of 
U. 8. Steel, Chicago, has been appointed as Director of the 
Metals and Ceramics Industry Division. 


Nuclear Division 

Joseph Weil, Dean of the College of Engineering at the 
University of Florida, and Director of the Florida Engineer- 
ing znd Industrial Experiment Station, is one of the out- 
standing educators in the South and a prominent figure 
in the nation’s atomic energy research program. He has 
been’the recipient of numerous national and regional hon- 
ors and awards for his work in education, research and 
development programs, and national defense. He has also 
made numerous contributions to the technical press on 
education, electronics, research, development, and storm 
warnings. Holds a BS from Johns Hopkins and an MS 
from the University of Pittsburgh. 


Medical and Biologcal Division 

Arthur A. MacNeill, M.D., is a research consultant; lec- 
turer in medicine at the University of Buffalo School of 
Medicine; and a member of the research staff at Bu ‘talo 
General Hospital, Buffalo, N. Y. Prior to assuming his 
Present professional activities he was director of labora- 
tories at the University of Buffalo Chronic Disease Re- 
search Institute. During World War II, Dr. MacNeill was 
an Air Force Flight Surgeon. Following the war he was 
4 special consultant for the government in Germany. He 
holds an AB degree from Harvard College and an MD from 
Harvard Medical School. He has contributed many articles 
to the technical and medical press and is active in several 
professional groups. 


Aeronautical Division ; 
Walter J. Gabriel is senior flight test engineer at Convair 
Division. General Dynamics Corp. He holds a BS in 
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physics from Michigan College of Mining and Technology, 
and an MS in geophysics from St. Louis University. ISA 
activities include National Delegate for the North Texas 
Section; 1956 Co-Chairman of the Flight Test Symposium; 
1955-56 Chairman of the D-14 Flight Test Subcommittees. 
Prior to joining General Dynamics Corp., Mr. Gabriel had 
been employed with National Geophysical Co., and Gulf 
Research and Development Co. 


Transportation Division 


John J. McDonald, assistant director of the Systems Di- 
vision, Consolidated Electrodynamics Corp., has been Chair- 
man of ISA’s Instrumentation for Transportation Commit- 
tee since 1951. Prior to that he was Chairman of the Re- 
search and Development Committee. Before being elevated 
to his present post at Consolidated, he was manager of the 
company’s regional sales office in Chicago. He holds a BS 
in physics from the University of Chicago, and a BS in 
electrical engineering from the Armour Institute of Tech- 
nology. 


Power Division 


H. H. Johnson has been employed since graduation from 
Stevens Institute of Technology by Consolidated Edison Co. 
of New York, Inc., serving in various capacities in test; 
efficiency; generating production; and engineering depart- 
ments. He is now responsible for instrumentation and 
controls of all generating stations for the company. He 
has been Chairman of ISA Intersociety Relations Commit- 
tee; Chairman of Space Allociation Committee for the 11th 
Annual Instrument-Automation Conference & Exhibit; and 
Chairman of Power Plants Subcommittee for Production 
Processes. 


Food Division 


James B. Anderson is department head of engineering 
research at the J. B. Heinz Co., Pittsburgh. Mr. Anderson 
joined Heinz in 1943 as material planning supervisor in its 
war production division. He was named a research engi- 
neer in 1944 and in 1948 he assumed his present position. 
Prior to joining Heinz, Mr. Anderson was with U. S. Steel 
Corp. as a planning engineer. He holds a BSME degree 
from West Virginia University and is active in the ISA 
Pittsburgh Section as a member of the Executive Commit- 
tee and Chairman of Honors & Awards Committee. He is 
a past Chairman of Food Subcommittee, D-7 Committee. 


Chemical and Petroleum Division 

L. D. Cipriano heads up the Instrumentation Section of 
the Organic Division Engineering Department at Monsanto 
Chemical Co. Mr. Cipriano joined Monsanto in 1941. In 
1949 he became affiliated with the Hays Corp. as a member 
of their research group. He rejoined Monsanto several 
years later to accept his present post. Mr. Cipriano is an 
active member of the St. Louis Section, having served as 
President, Vice-President, and a member of the Executive 
Committee. He has also served as Chairman of the Na- 
tional Chemical Industries Subcommittee of the D-7 Com- 
mittee. He graduated from the University of Illinois. 
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Dr. Libby to Address ISA National 


Nuclear 


The presence of Dr. W. F. Libby, 
member of the Atomic Energy Com- 
mission since 1954, as a guest speaker, 
underscores the fact that ISA’s Nation- 
al Nuclear Instrumentation Confer- 
ence to be held in Atlanta, Ga., April 
10-12, will be the most important event 
of its kind this year. 

Some of the events that will be 
featured at the Hotel Atlanta Biltmore 
are the Third Southeastern Regional 
Exhibit; a Maintenance Clinic; scale 
models of two reactors, the Brook- 
haven Medical Reactor, and_ the 
Graphite Reactor from Oak Ridge; a 
banquet on the evening of April 11; 
and several other local events. 

Technical Sessions on Reactor In- 
strumentation, Industrial Instrumenta- 
tion, Basic Problems in Nuclear In- 
strumentation, Health Physics Radia- 
tion Instrumentation, University Nu- 
clear Instrumentation Programs, and 
Nuclear Instrumentation in the Medi- 
cal Field are planned. The following 
abstracts are a few samples taken from 
the high-technical-level program to be 
expected. 


From the Industrial Instrumentation 
Session: 


Title: All Electric Control of Steam Gen- 
erators for Nuclear Power Plants, M. J. 
Kimbell and S. F. Luna, Westinghouse Elec- 
tric Corp. 


Abstract: This is a discussion of the inter- 
relation of reactor and steam generator con- 
trol systems, and the principle parameters 
to be considered in selection of a suitable 
control system. It then introduces newly- 
developed control component designs utilizing 
magnetic amplifiers, a unique all-electric 
feedwater control valve actuator, and two 
new steam flow square root computing de- 
vices. Analysis of simulator studies, and 
actual] tests with the new equipment for 
various transient conditions and _ control 


Instrumentation Conference 


schemes are presented. Slides of equipment 
and records of tests are available for dis- 


cussion. 


From the University Session: 


Title: Instrumentation for the Sub-Critical 
Reactor, W. F. Fagen, Associate Professor 
Electrical Engineering, University of Florida. 


Abstract: The instruments necessary for flux 


measurements within the reactor lattice are 
discussed. Special requirements for teach- 
ing are developed with discussion of the 


limitations of each of the several techniques. 
The possibilities for use of the sub-critical 
assembly in association with low-level con- 
trol apparatus are related to the require- 
ments for instruction in reactor control 
systems engineering. 


From the Reactor Session: 


Title: Remote Instrument Maintenance of a 
Homogeneous Reactor, Karl W. West, De- 


velopment engineer, Oak Ridge National 
Laboratory 


Abstract: A general description is given of 
instrument location, methods used, and tools 
required remotely any process instrument 


maintenance that may be necessary during 
operation of the Homogeneous Reactor Test 
and its associated chemical processing plant. 


Such remote adjustments, or perhaps com- 
plete removal and replacement of the instru- 


ment, in a field of high gamma radioactivity 


may be required to permit continued op- 
eration of the test reactor. The special tools 


needed are being designed and fabricated 
at the reactor site to meet the following 
basic requirements: to function smoothly 
and rapidly in order to keep to a mininum 
the shut-down time of the reactor plants ; and 
during such remote maintenance to keep 
the personnel radiation exposure rate with- 
in the Oak Ridge National Laboratory Health 
Physics standard of 0.3 R/wk. 


For more information regarding the 
Conference, contact Herbert S. Kind- 
ler, Director of Technical Programs, 
Instrument Society of America, 313 
Sixth Ave., Pittsburgh 22, Pa. 

For information regarding the Ex- 
hibit, contact Fred J. Tabery, Exhibit 
Manager, The Tabery Corp., 3443 South 
Hill St., Los Angeles 7, Calif. 


Chicago Co-Sponsors Conference 
on Instrumentation and Control 


In line with a policy of providing 
means of bringing complete up-to-date 
methods to the attention of instru- 
ment engineers and management, the 
Chicago Section will co-sponsor the 
Second Annual Conference on Instru- 
mentation and Control in the Process 
Industries at Chicago’s Sherman Hotel, 
February 6-7. Armour Research Foun- 
dation of Illinois Institute of Technol- 
ogy will be the other co-sponsor. 


The key idea of this Conference is 
the presentation to management, by 
Management type personnel, the bene- 
fits that can be derived from the use 
of modern instrumentation and control 
methods. The program is aimed at 
Management and engineering person- 
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nel in a position to make decisions, 
and influence company policy in de- 
termining the physical facilities which 
improve company efficiency. The pro- 
gram has been organized to include 
papers which will appeal to manage- 
ment personnel normally too busy to 
attend the entire Conference. 


The first Conference of this type was 
held a year ago on the Illinois Insti- 
tute of Technology campus and at- 
tracted people from 25 different states. 
This year’s Conference is expected to 
draw a much larger attendance. For 
more information contact the Armour 
Research Foundation of Illinois Insti- 
tute of Technology, 35 West 33rd St., 
Chicago 16, Ill.—T. H. Gluck. 


Industrial Instrument 
Symposium Scheduled 


The Eighth Annual Southeastery 
Symposium on Industrial Instrumep. 
tation will be held January 23-25, 
1957, at the University of Florida, 
Sponsored by the Florida Engineering 
and Industrial Experiment Station, 
the conference program includes ney 
equipment demonstrations by Manufae- 
turers and discussion of instrumentg. 
tion problems occurring in industry 
and research. 

For more information contact Dry. 
W. F. Brown, Dept. of Chemical Rp. 
gineering, College of Engineering, 
Gainesville, Fla. 


Western Joint Computer 
Conference Scheduled 


The 1957 Western Joint Computer 
Conference will be held at the Statler 
Hotel in Los Angeles, February 26-28, 
1957. The Conference is under the 
joint sponsorship of the IRE, AIEE, 
and ACM. Theme of the meetings will 
be “Techniques for Reliability.” 

For more information contact §, 
Dean Wanless, Aeronutronic Systems, 
Inc., 13729 Victory Blvd., Van Nuys, 
Calif. 


Reliability, Quality 
Control Symposium Set 


The Third National Symposium on 
Reliability and Quality Control in 
Electronics will be held at the Hotel 
Statler, Washington, D. C., January 
14-16. The three-day meeting is joint- 
ly sponsored by IRE, RETMA, ASQC, 
and AIEE. 

For information contact Max M. 
Tall, Radio Corp. of America, Moores- 
town, N. J. 


Sacramento Section 
Being Organized 


Under the temporary chairmanship 
of Vincent Barth, a member of the 
Northern California Section, instru- 
ment men in the Sacramento area are 
holding organization meetings to form 
an ISA Section there. 

The first meeting of the proposed 
Sacramento Section was held October 
29, and the second on November 26. 
Heavy rains held the attendence te 
28 persons at the first meeting, but all 
were enthusiastic and one committee 
was formed. 

Others active in the formation of 
this new Section are D. J. Pompeo, R. 
L. Galley, Richard P. Ash, and Donald 
R. A. Jones. 
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Divisional Vice-President J. Ward Percy, (far left), pre- 
sented a charter to the new South Bend Section during 
ceremonies on October 25. Robert Proctor, (far right), 
District Vi Vice-President spoke on his duties and ob- 
ligations to both the District and Sections. In the center 
are Section Secretary C. Wiley (holding charter) and 
Section President P. Stockinger. 


rf‘ . ‘s . ‘“ . 
Northern Califoraia Section 
Initiates Maintenance Program 


A new Instrument Maintenance program will be initiated 
at the January meeting of the Northern California Section 
which is designed to make available to maintenance per- 
sonnel the kind of information previously obtainable for 
members only at various instrument shows. 

The regular general meeting each month will be divided 
into two sections: one directed towards people interested 
in engineering and instrument sales, and the other towards 
persons engaged in instrument maintenance. The latter 
program will consist of a series of discussion groups on 
maintenance of specific instruments. Informal discussion 
between factory representatives and plant instrument per- 
sonnel will be emphasized. 

The Section’s board of directors, headed by President 
Allan Lee, designed this new meeting program with the 
hopes that it will broaden the appeal of ISA to cover all 
phases of instrumentation, operation and maintenance as 
well as engineering and sales—K. E. Hallikainen. 


Wilmington Section Sponsoring 
Series of Education Courses 


The Wilmington Section is currently sponsoring a series 
of educationa! courses aimed at providing members with 
the extra-curricular educational opportunties in the field of 
Instrumentation that they consider most desirable. Most 
of the courses are given on a combination lecture-bench 
work basis. 

The courses are operated on a non-profit basis. The 
courses began last month are held one night each week 
at Wilmington’s Warner J r High School. 

Courses now being held are: Elementary Instrument Elec- 
trouics; Electronic Instrumentation: Application of Fre- 
quency Response Methods; and Pneumatic Instrument Con- 
struction and Maintenance.—J. Johnston, Jr. 
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New Officers of the Wayne County Section are (left to 
right): Secretary William E. Harrison, Wyandotte Chem- 
icals Corp.; Vice-President Walter Lohrman, Great Lakes 
Steel Corp.; President Car! Zinn, Aurora Gasoline Co.; 
Vice-President Ted Clark, Clark Brothers instrument Co.; 
and Treasurer Eugene Carison, Aurora Gasoline Co. The 
officers were installed at a meeting in October. 


Baltimore Section Announces 
Basic Instrumentation Course 


John Berwick, education committee chairman of the Bal- 
timore Section, announced the beginning last month of a 
Basic Instrumentation Course. The course is aimed at 
personnel new to instrumentation. 

The entire curriculum will last three years. The first 
year will deal with pressure, level, density; the second year 
with flow; and the third year with temperiture. All ses- 
sions will be held before regular monthly meetings. Ses- 
sions this year will include: pressure measurement, pres- 
sure regulation, level measurement, level regulation, den- 
sity, and practical applications of these functions. 

Carl Ohlheiser, of American Instrument Co., Inc., spoke 
on “Interesting Application of Electric Hygrometer” at the 
October meeting.—D. Kennedy. 


Pensacola Section Conducts 
Radio Program on New York Show 


ISA’s successful 11th Annual Instrument-Automation Con- 
ference & Exhibit held September 17-21 in New York City 
was the subject of a half-hour radio program conducted by 
the Pensacola Section on October 2. The program was 
heard over Pensacola’s station WBSR. 

Although nearly all major aspects of the Show were 
covered, the main topic of the program was on the model 
of the earth circling satellite which will be launched by the 
U. S. as part of the International Geophysical Year. This 
was the first public display of the model. 

Section speakers on the program were Ralph Bowen, 
J. A. Marts, and W. M. Robinson. Gordon Towne was 
moderator. Members of the Section heard a tape recording 
of the radio program at their October 18 meeting.—W. M. 
Robinson. 
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Orval Riggs 


Thermco Laboratories 


A. |. Thompson 


Barton Instrument 


Orval Riggs, a member of the Chi- 
cago Section, has been appointed gen- 
eral manager in charge of all commer- 
cial activities at Thermco Labora- 
tories, Michigan City, Ind. Prior to 
joining Thermco, Riggs was affiliated 
with the Hays Corp. as vice-president 
in charge of sales. 


x *k * 


A. I. Thompson has advanced from 
sales manager to vice-president in 
charge of sales at Barton Instrument 
Corp., Monterey Park, Calif., and 
George Miller has been appointed as- 
sistant chief engineer in charge of 
design and development. Both men 
are members of the Los Angeles Sec- 
tion. Miller was formerly with Libra- 
scope, Inc. 


x & ®& 


H. T. Sawyer has been appointed 
vice-president of The Kybernetes 
Corp., manufacturers of automation 
equipment in New York City. The 
firm is a subsidiary of Self Winding 
Clock Co. Mr. Sawyer is a member 
of the Niagara Frontier Section and 
was formerly associated with Engi- 
neering Products Division of RCA. 


2 2 @ 


In a special board of directors meet- 
ing of Panellit, Inc., Skokie, Ill., Mil- 
lard D. Shriver was elected vice-presi- 
dent in charge of sales. Mr. Shriver 
is a member of the Niagara Frontier 
Section. Panellit designs and pro- 
duces engineered instrumentation sys- 
tems for industry control. 


eS 2 @ 


Potter Trainer has been named 
manager of the new optical products 
department at Baird Associates- 
Atomic Instrument Co. He is a mem- 
ber of the Houston Section and was 
formerly in charge of the firm’s Hous- 
ton sales office. 
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George Miller 


Barton Instrument 


H. T. Sawyer 


Kybernetes 


Carl W. Gram, Jr., a member of the 
New Jersey Section, has been named 
vice-president in charge of sales for 
the Mason-Neilan Division of the 
Worthington Corp., Norwood, Mass. 
Mr. Gram was co-chairman of the 
joint New York-New Jersey Host 
Committee at the 11th Annual Instru- 
ment-Automation Conference and Ex- 
hibit in New York City last Septem- 
ber. 


x * * 


James N. Groves, a member of the 
Eastern New York Section, has been 
appointed manager of general instru- 
ment engineering for the General 
Electric Company’s General Engineer- 
ing Laboratory. He had been man- 
ager of reactor instrumentation for 
the Knolls Atomic Power Laboratory 
which is operated by GE for the 
Atomic Energy Commission. 


¢ Richard D. Wood, of Florida Power 
Corp., discussed the application of in- 
struments to steam production at the 
October 26 meeting of the Tampa Bay 
Section. J. Andrews, Section Dele- 
gate, gave a report on the ISA Show. 


¢ “Nuclear Instrumentation” was the 
topic of a talk at the October meeting 
of the Kansas City Section. Guest 
speaker was Dr. E. H. Wakefieid, Ra- 
tion Counter Laboratory. 


¢ Fred Lennon, president of Crawford 
Fitting Co., Cleveland, hosted mem- 
bers of the Indianapolis Section to a 
cocktail hour and dinner on October 
25. Mr. Lennon is chairman of the 
12th Annual Instrument-Automation 
Conference and Exhibit to be held this 
September in Cleveland. 


* The Wichita Section has established 
a new permanent meeting location at 
El Charro Cafe, 5325 E. Kellogg St., 
Wichita, Kan. Meeting night is the 
second Monday of each month. 





John A. Douglas, of Minneapolis- Honey. 
well Regulator Co., discusses fine points 
of the Brown ElectroniK Potentiometer 
during the October meeting of the Cum. 
berland Section as members look on. Mr, 
Douglas dismantled the instrument ang 
discussed servicing procedures and prob. 
able points of wear. Trouble shooting 
procedures were stressed, highlighted by 
bench demonstrations of actual trouble 
producing components. The meet was 
conducted in the form of a Maintenance 
Clinic. 


* Dr. Thomas Malone, of Travelers 
Insurance Co., spoke on ‘“Measure- 
ments of the Atmosphere for Fore- 
casting” at the October 17 meeting of 
the Connecticut Valley Section. A 
lively question and answer period fol- 
lowed. 


¢* Members of the Boston Section 
heard a talk by R. C. Faught, Jr., of 
Knolls Atomic Power Laboratory, on 
“Instrumentation for Nuclear Power 
Plants” at a meeting on November 5. 
Section officers and various commit- 
tee chairmen also gave reports. 


¢ “An Approach to System Engineer- 
ing” was the title of a talk by W. W. 
Johnston of Panellit at the October 29 
meeting of the Houston Section. The 
83 members who attended also heard 
regular committee reports. 


¢ F. Finck, Manning, Maxwell & 
Moore, Inc., read a paper entitled 
“Operation and Maintenance of Elec- 
tronic Controllers and Indicators” at 
the October 29 meeting of the Mon- 
treal Section. “Instrumentation by 
and With Controlled Volume Pumps” 
was the title of a paper presented 
November 26. 


* Forty-seven members of the Chat- 
tanooga Section toured the DuPont 
Nylon Plant as a part of its November 
meeting. The members were divided 
into small groups and _ conducted 
through the plant with special em- 
phasis given to the instrumentation 
being used there. The employment 
committee gave a report on job open- 
ings in the area. 


* New officers of the Richmond-Hope- 
well Section are: W. H. Reynolds, 
Minneapolis-Honeywell Regulator Co., 
chairman; William L. Brown, Fischet 
& Porter Co., secretary; L. V. Kiel- 
pinski, The American Tobacco Co, 
treasurer; R. G. Quick, Flight Re 
search, Inc., national delegate. 
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LAST MONTH’S ROSTER 


—, Catz, Massachusetts Institute of Tech. 


William J. Cunneen, Bailey Meter Co. 
William J. Rush, J. H. Bertrom & Co., Inc. 

CENTRAL ILLINO!S 

James E. Gugeler, Mason & Hanger-Silas 
Mason 


Co., Inc. 
CHICAGO 
Horace 





Lee Myers, Standard Oil Co. of 
NCINNATI 
"en J. Martin, Odell Co. 

Robert B. White, General Electric Co. 

Pete R. Wortendyke, Bendix Aviation Corp. 
CLEVELAND 

Edward J. Cator, Crawford Fitting Co. 
Clarence C. Gettelman, N A C A 

Edmund S. Simmons, B. F. Goodrich Chem- 

ical Co. 

DENVER 
James Hurlbut, Williams & Associates 
Herbert S. Leviton, Glenn L. Martin Co. 
William L. Oltersdore, Glenn L. Martin Co. 
Merle A. Reisbeck, Glenn L. Martin Co. 


DETROIT 
Benn D. Martin, Student 
EASTERN N. Y. 


Norman W. Alexander, The Redford Corp. 
D. B. Gordon, General Electric Co. 
Alex HaLaKan, Carla Pearson Co., Inc. 
William E. Hill, General Electric Co. 
H. E. Soisson, General Electric Co. 
FOX RIVER VALLEY 
David Knox, Industrial Nucleonics Corp. 
HOUSTON 
George M. Geisenberg, Tin Processing Corp. 
Bay H. Gillis, Lenert Company 
Albert Rouse, A. O. Smith Corp. 
Virgel D. Turner, United Rubber & Chem- 
ieal Co. 
INDIANAPOLIS 
John J. Fives, Allison Division, General 
Motors Corp. 
LOS ANGELES 
Joe Davis, Corrugated Specialties Co. 
Walter J. Elleboudt, The Fluor Corp., Ltd. 
Paul M. Engard, Helipat Corp. 
Joseph A. Kapp, Mikron Instruments Corp. 
Ronald G. Neswald, Sciaky Bros., Inc. 
Ralph H. Ostergren, Beckman Instruments, 


Inc. 
Jack M. Packer, Muzak Corp. 
Erwin F. Weber, H. A. Wagner Co. 
Stuart H. Zuck, Consolidated Electrodynam- 
ies Corp. 
MEMPHIS 
James W. Bray, Instrument Associates of 
Memphis 
MISSOURI VALLEY 
_— E. Stewart, Deco Engineering Prod- 
MONTREAL 
Fred Bettman, Johnson Temperature Regu- 
ey + Bailey Meter Co., Ltd. 
Albert T. Isaacs, Student 
John Chmielinski, Price Brothers & Co., Ltd. 
Guy Desjardi Ns, The Barrett Co., Ltd. 
Iph Gilmour, Rousseau Controls 
— Jacques, Quebec Iron & Titanium 
orp. 
William McQuitty, Bailey Meter Co., Ltd. 
G. F. Pharo, Price Bros. & Co., Ltd. 
Richard A. Quance, DuPont Co. 
Philip Stirling, Central Research Lab. 
David W. Stubley, Peacock Brothers Limited. 
NEW YORK 
ao Blomquist, Consolidated Edison Co. of 
- Y¥., Ine. 
Walter C. Degnan, Consolidated Edison Co. 
John J. DeMatteis, International Business 
Machine 
NIAGARA FRONTIER 
John G. Dobson, Foxboro Co. 
Donald E. Stocking, Consolidated Electrody- 
namics Corp. 
NORTHERN CALIFORNIA 
J E. Hogg, General Electric Co. 
NORTHEAST TENN. 
Frank H. Kelley, Abernathy Thomas Engine- 
ering Co. 
NORTH TEXAS 
Guy F. Main, Convair-Division of General 
amics Corp. 
Paul H. Smith, Du Pont Photo Products 
oe Walder, Convair Division of Gen- 
OAK uoce Corp. 
J. Yeager, Union Carbide Nuclear Co. 
PITTSBURGH 
Willem C. Barnes, Mellon Institute 
ohn Bryan, Hankison Corp. 
Donald W. Clayton, Universal Cyclops Steel 


Corp. 
Ray M. Corll, Hagan Corp. 
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Norman M. Fischer, Jr., Hagan Corp. 
Harold J. Fox, Blaw Knox Co. 
Jesse L. Goldbaugh, Hagan Corp. 
Vincent C. Golden, Lappe Supply Co. 
Thomas J. Haynes, Lappe Supply Co. 
George J. Landau, Westinghouse Elec. Co. 
Ross W. Lappe, Lappe Supply Co. 
Ross W. Lappe, Jr., Lappe Supply Co. 
Robert F. Leslie, Hagan Corp. 
David Martin, Hagan Corp. 
Robert R. Otto, Hagan Corp. 
Rolf G. Peiliker, United States Steel Corp. 
John F. Schumann, Fischer Scientific Co. 
Matthew J. Troha, Hagan Corp. 
W. Foster Walker, Hankison Corp. 
Frank Whiteman, Nat’! Tube Div., U.S.S. Re- 
search Lab. 
George W. Williams, Jr., The Neville Chem- 
ica] Co. 
Carl R. Williamson, Koppers Co., Inc. 
James C. Woods, Gulf Oil Corp. 
PRESQUE ISLE 
Frank R. Williams, Lord Mfg. Co. 
ST. LOUIS 
Robert Benson, Socony Mobile Oil Co. 
SCIOTO VALLEY 
J. R. Johnson, Dow Chemical Co. 
SEATTLE 
Francis C. Ashleman, Boeing Airplane Co. 
Bernard T. Johnson, Boeing Airplane Co. 
Lloyd M. Pickerel, Boeing Airplane Co. 
William S. Randall, Leeds & Northrup 
SOUTH TEXAS 
Francisco J. De Gordordo, Petroleos Mexi- 
canos 
TAMPA BAY 
L. Orden Craig, Hundred Lakes Broadcasting 
Corp. 
TOLEDO 
Frank H. Chenetski, Libbey Owens Ford 
TORONTO 
Ron C. Chambers, Bailey Meter Co., Ltd. 
Philip Warburton, Bailey Meter Co., Ltd. 
WASHINGTON 
George J. Norman, David Tuylor Mode! Basin 
WAYNE COUNTY 
Glen Sidebottom, McLouth Steel 
WILMINGTON 
Ralph L. Faries, E.I. Du Pont 
Leon E. Moore, Scott Paper Co. 
James PD. Slaughter, Continental-Diamond 
Fibre Division of The Budd Co. 
MEMBERS AT LARGE 
Arthur R. Eckels, University of Vermont 
Harry K. Haroy, Merck & Co., Inc. 


NEW ROSTER 


ARK-LA-TEX 
Kimbell F. Brown, International Paper Co. 
Donald Layburn, Commercial Solvents Corp. 
J. P. Lea, Monsanto Chem. Co., Lion Oil Div. 
ASHTABULA 
James B. Driscoll, Detrex Chemical Indus- 
tries, Inc. 
i L. Mason, Detrex Chemical Industries, 
ne. 
ATLANTA 
Howard H. Smith, Lockheed Aircraft Corp. 
Charles C. Hulsey, Minneapolis-Honeywell 


Reg. Co. 

Phillip B. Stillett, Minneapolis-Honeywell 
Reg. Co. 

Carl R. Haug, Minneapolis-Honeywell Reg. 


Co. 
Charles O. Wilson, Jr., E. I. duPont de 
Nemours & Co. 
R. H. Smith, Lockheed Aircraft Corp. 
Fredercik R. Willard, Lockheed Aircraft Corp. 
BALTIMORE 
Henry W. Bien, Martin —- Baltimore 
Myron L. Feistman, Westinghouse Electric 


Corp. 
J. M. Gardiner, Radiation, Inc. 
Charles W. Barbour, Hoover Electronics Co. 
John M. Funk, Jr., Calvert Distillery 
Norman A. J. Showers, Energy Control 
Corp. 
John A. Lee, Jr., U. S. Naval Academy 
Frederick C. Lahn, Westinghouse Electric Co. 
BOSTON 
Richard Cerni, General Electric Co. ~ 
David E. Estey, Minneapolis-Honeywell Reg. 


Co. 
Bernard Edward Ciolfi, General Electric Co. 
Frank E. Weeks, General Electric Co. 
Arthur N. Cooley, Socony Mobil Oil Co., Inc. 
CAROLINA PIEDMONT 
William K. Hile, Fenwal, Inc. 
Thomas A. Jones, The Foxboro Co. 
CENTRAL KEYSTONE 
Charles E. Lehman, Olmsted Air Force Base 
CENTRAL ILLINOIS 
William B. Hogan, Mason Hanger Silas 
Mason Co. 


Richard A. Miller, Mason & Haner Silas 

Mason Co. 
CHARLESTON 

Robert M. Bethea, Virginia Polytechnic In- 
stitute 

Herfbert H. Jarrett, Carbide & Carbon Chem- 
icals Co. 

Walter P. Yost, Water Works & Industrial 
Supply Co. 

Joel S. Beeby, Carbide & Carbon Chemical 
Co. 

George A. Stevenson II, E. I. duPont de 
Nemours & Co. 

Roger Lee Cason, E. I. duPont de Nemours 


& Co. 
CINCINNATI 
Leslie O. King, General Electric ANP Dept. 
Jack A. Williamson, National Lead Co. of 
Ohio 
CLEVELAND 
Lionel Glauberman, Assembly Products, Inc. 
Thomas Dallas, N .A. C. A. 
Andrew Fazekas, Thompson Products, Inc. 
Michael John Bajnoci, Thompson Products, 


Inc. 

Daniel A. Kazmierski, Thompson Products, 
Ine. 

Anthony J. Di Caprio, Thompson Products, 


Inc. 
Robert E. Elkins, Thompson Products, Inc. 
William M. Holden, Beckman Instruments, 


Ine. 
John W. Fulton, G. E. Co., Large Lamp Dept. 
Umbert A. San Rntonio, Standard Oi! Co. of 
Ohio 
Adam J. Mondl, Adache Engineers. 
William Kubla, Standard Oil Co. 
Rloysius Charles Buk, Standard Oi! Co. of 


Ohio 
CONNECTICUT VALLEY 
John E. Kearns, The Bristol Co. 
H. A. Elliott, Pratt & Whitney Aircraft 
George Quayle, Pratt & Whitney Aircraft 
Robert S. Eastman, Pratt & Whitney aircraft 
Philip Dennis Herez, Wheelco Instruments 


Div. 
Louis Stockwell Scherff, Wallace Barnes Co. 


DETROIT 
Donald C. Pickern, Vickers, Inc. 
EASTERN N. Y. 


Daniel K. Klimas, General Electric Co. 
FAIRFIELD COUNTY : 
Robert M. Chapman, Electric Boat Div. 
P. Wardham Collyer, Barnes Engineering Co. 
HOUSTON 
Charles H. Huffman, Houston Technica) Lab. 
Robert Roy Redding, Southwestern Ind. Elec- 
tronics 
Ernest Brian, Jefferson Chemical Co. 
Eugene V. McDaniel, Dow Chemical Co. 
Reuben J. Goldman, Wyatt C. Hendrick En- 
gineering Corp. 
Everett Clinton Sutton, Dow Chemical Co. 
INDIANAPOLIS 
Kar] F. Wacker, Allison Division G.M.C. _ 
Wayne A. Brodhecker, U. S. Naval Avonics 
Facility , " 
Russell G. Dougherty, Allison Div. of G.M.C. 
J. M. PERRY (Student Section) 
C. Willard, J. M. Perry Institute 
Floyd M. Thompson, J. M. Perry Institute 
Claude H. Roberts, J. M. Perry Institute 
Israel Solis, J. M. Perry Institute 
KANSAS CITY , 
Harold A. Bergen, Putman Publishing Co. 
Glenn W. DeVore, Standard Oi! Co. 
Paul E. Allen, J. F. Pritchard 
LEHIGH VALLEY 
William Weisel, Leeds & Northrup Co. 
LOS ANGELES 
Dell E. Jorgensen, Consolidated Electrody- 
namics Corp. : 
Charles J. Teasley, Jr., North American 
Aviation a 
Richard T. Turner, North American Aviation 
Irving Cheerniack, L. A. County Air Polluten 
Donald F. Packard, North American Aviation 
Martin E. Kantor, C. F. Braun & Co. 
Julius C. Massar, American Machine & 
Foundry ; 
Ralph Greenspan, Lockheed Missile Systems 


Div. 
Arthur E. Eriksen, North American Aviation 
Edward S. Kinney, Benson-Lehner 
Norbert E. Frawley, Rheem Mfg. Co. 
Masataka Kajavra, University of Tokyo ; 
DeVer K. Warner, North American Aviation 
Charles F. Quirmbach, Jr., Genisco, Inc. : 
Donald James Roalsen, Genisco, Inc. 
Joseph W. Powers, Genisco, Inc. 
George K. Bulk, Genisco, Inc. 
Philip Gindes, Genisco, Inc. 
Herbert Stautz, Genisco, Inc. 
Harold E. Allen, Phyl-Mar Instruments 
William J. Schenck, Perkin-Elmer Corp. 
George F. Marsh. North American Aviation 
Irving M. Archer, Campbell-Taggert Re- 
search Corp. : 
David B. Cole, Ultradyne Engineering Labs, 
Ine. 
Tom Bowman, Minnesota Mining & Mfc. Co. 
Donald E. Williams, Consolidated Electro- 
dynamics Corp. 
Jerome C. Meyer, Consolidated Electrodynam- 
ics Corp. 
(To be continued next month) 
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>» Industry Notes 





Houston Technical Laboratories Open 
Research, Manufacturing Facilities 





Executives of Houston Technical Laboratories, an instrumentation 

subsidiary of Texas Instruments, Inc., gather around an exhibit 

Yd seismic equipment during the opening of its new plant in 
ouston. 


One of the Southwest’s fastest growing firms manufactur- 
ing electronic equipment, officially opened its new plant in 
Houston, Texas, recently with a great cloud of smoke set 
off by an impulse from one of the firm’s products—an elec- 
tric dynamite blaster. 

Houston Technical Laboratories, an instrumentation sub- 
sidiary of Texas Instruments, Inc., manufacturer of 
transistors and a leader in the development of semi-con- 
ductor materials, was officially presented its new building 
by J. E. Jonsson, president of the parent firm. 

The new building houses the research and manufacturing 
facilities of the firm which is a leading producer of seismic 
exploration equipment. The Worden Gravity Meter, a 
widely used portable gravity meter and the recti/riter, a 
wave form inscribing galvanometer recorder, are also 
manufactured in the new plant. 

Houston Technical Laboratories was organized in 1946 by 
Sam Worden for the construction and distribution of the 
quartz element Worden Gravity Meter. In 1953, Texas 
Instruments, Inc., located in Dallas, bought HTL and 
transferred the manufacturing of the TI seismic equipment 
to Houston. 
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Program Expanded to Aid Industry 
Meet Engineer Manpower Shortage 


Expansion of a program to assist industry in Meeting 
the crucial engineering manpower shortage, and to stabilize 
engineering employment conditions was announced lag 
month by Orville E. Armstrong & Co., personnel counselors, 
55 W. 42nd St., New York 36, N. Y. 

The expanded program is intended to encourage scientific 
ana engineering personnel to seek career opportunities, and 
further professional development in major industrial firms 
that provide for full application of engineering capabilities 
under stabilized employment conditions and favorable gyr. 
roundings. Thirty-five industrial firms are supporting the 
program. 

Orville E. Armstrong, who initiated the program, said jt 
is also anticipated to discourage a common practice knowy 
as “job hopping,” resulting from frequent change of employ. 
ment. 

Circle 2N on Readers’ Service Card 


Tracerlab Announces Entry in 
Field of Reactor Monitoring 


W. O. Faxon, president of Tracerlab, Inc., 130 High St. 
Boston 10, Mass., last month announced the company’s 
entry into the field of reactor monitoring instrumentation 
and services. Included in this category are: sight surveys, 
selection and construction of monitoring equipment, health 
physics services and training courses for personnel engaged 
in reactor and fuel fabrication programs, waste disposal and 
radiochemical work. 

Complete monitoring instrumentation now available is in 
use at various reactors and includes air, water and gas 
monitoring systems, both mobile and stationary, leak de 
tectors, survey instruments, etc. One unique feature of this 
system is the building block principle—standard compon- 
ents can be put together to build a system which meets 
individual requirements, thus minimizing initial costs. 

Circle 3N on Readers’ Service Card 
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The first commercial mass spectrom- 
eter a Consolidated Electrodynamics 
analytical type, installed at The , 
Atlantic Refining Co., Philadelphia, in 
1942, is shown here still going 

strong. Initially it was designed for 
gas analysis, but modifications per- 
mitted volatile liquids to be handled 
satisfactorily. Over 100,000 samples of 
almost every conceivable type have 
been analyzed. New components 
have replaced other parts of the 
original so only the magnet, power 
suppiles and pressure-control 
equipment remains of the 1942 model. 
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The “heart” that never breaks is the differential 
transformer, heart of Autronic Control Syst-m 
transmitters. 

Whether for measuring pressure, flow, level, 
or any displacement, you can’t match the rugged 
simplicity of a differential transformer. There 
are no orifices . .. no vacuum tubes or transistors 

. no moving parts to cause shut-downs or 
maintenance problems. In addition to its 
reliability under adverse environments, the 
differential transformer has many distinct 
advantages over all other sensing devices. Among 
these are infinite resolution . . . performence 
that’s linear to better than 0.1% of span... high 
signal output level . . . low impedance . . . ability 
to add, subtract or average signals. 

The military specifies differential transformers 
for the toughest assignments. How about you? 
You'll go all-electronit eventually—Go Autronic 
now with Swartwout, pioneer and leader in 
electronic controls. AA-2946 
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THE SWARTWOUT COMPANY 
18511 EUCLID AVENUE, 
ratai0\; 1p me) lee 
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control in high 
speed jets 


GENISCO 


ACCELEROMETERS » 


Now in large- 
quantity production 


The new Model DDL is a com- 
pact, potentiometer-type acceler- 
ometer designed specifically for 
use as a sensing instrument in 
high-speed aircraft flight control 


systems. It is now in use on 
America’s fastest operational jet 
fighter. 

The DDL is basically a low ? 
range instrument available in 
ranges between +0.1 g and 
+7.5 g’s, inclusive. The standard 
instrument will operate to speci- 
fications in a temperature envi- 
ronment from —65° F. to +185° 
F; however, if desired, the instru- 
ment can be modified to operate 
in an environment as low as 

—100° F. or as high as +275° F. + 
| @ Dual potentiometer output is also 
obtainable on request. 

Although damping is accom- 
plished magnetically, the case is | 
filled with oil to reduce internal | 
resonances, permitting the instrn- 
ment to operate to specifications 
in severe vibrational environ- | 
ments. Dainping and natural fre- 
quency are independent of ‘he 
instrument position. 
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Frequency Response of Pneumatic 
Transmission Lines, page 482. In these 
days when time-honored pneumatic in- 
dustrial instrumentation is being chal- 
lenged on all sides by electrical and 
electronic types, the time response of 
pneumatic transmission is obviously 
of deep current interest. So Profes- 
sor N. H. Ceaglske ranked the subject 
high on a list of research topics for 
graduate students in the Dept. of 
Chemistry, Univ. of Minnesota. Dr. 
Ceaglske (right) is known to hundreds “ 
of former students through his teaching at the Universities of Wisconsin, 
Iowa, and Washington U, St. Louis. R. P. Sandell, co-author, used the subject 
of this article as his thesis leading to an MS degree in ChE in 1956. The study is 
a continuation of the work by Eckman and Moise. Now beginning his profes- 
sional career with California Research Corp. (Standard Oil of California), he 
gained practical experience during college summers with Minnesota Mining 
and Manufacturing Co. 





Continuous Analysis of Argon for 
Traces of Nitrogen, page 490. The 
authors of this article wrote it to show 
the painstaking quality control exer- 
cised by their firm in argon produc- 
tion. But we feel their article is even 
more valuable in showing many other 
instrument engineers a successful new 
method for trace analysis of other 
gases. Reagan Houston (left) spent 
the last nine years designing and de- 
veloping special equipment for pro- 
ducing argon, krypton, oxygen, neon 
and hydrogen at the Engineering Laboratory, Linde Air Predict Company. 
Spare time activities: photography and “taking the breeze out of breezeway”— 
enclosing and heating the porch ’twixt his house and garage. Bob Lattimer is 
Process Consulting and Section Head of the Engineering Laboratory, whose 
honors include an MS in ChE from Columbia, courses at MIT and General Staff 
College, U. S. Army, and Lt. Commander, New York National Guard and U. §&. 
Army Reserve. 





The Keys to Progress and Prosperity. As a tip of our 
hat to the newly-formed Sociedad Mexicana de Technicos 
en Instrumentos de Medida y Control (Mexican Instrument 
Society to you), we feature in the front of the Journal this 
month, page 12A, a condensation of the address by W. H. 
Fortney, to that Society, meeting at Monterrey, Mexico, 
August 9th. As first vice president of ISA, “Mac” carried 
with him every best wish and expectation for a grand suc- 
cess from ISA members everywhere. Mr. Fortney sums 
up in telling words the contributions an Instrument Society 
makes, not only to the individual member, but to industry 
and the national progress. He heads up the instrument 
department at Humble Oil’s Baytown, Texas Refinery. 





Process Control System Design. The most sought after information by instru- 
ment and control engineers is data on procedures and techniques for synthesis, 
analysis, evaluation, and design of control systems. From comments we know 
many readers value highly the series of articles that have appeared in the ISA 
Journal by Schwent, McGregor and Russell of ARO at Tullahoma, Tenn. Join- 
ing with them in writing the sixth and final article is Lee F. Burns. Beginning 
on page 499, this conclusion details the control hardware, control system layout, 
operation procedure, and maintenance of a typical gas flow process. This series 
represents a great amount of pioneering work in the complete analysis of a proc- 
ess control problem. The conclusion these authors have reached is of immeasure- 
able value to the science of automatic control engineering. 
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..the new 


FOXBORO 











INDICATING. 
PRESSURE 
TRANSMITTER 











Easier to Read . . . large indicator 
* ‘scale, visible at 20 ft. 





Easier to Calibrate . . . simple 
*- adjustments “on location” 


, More Compact... single, integral 


" instrument 


Any way you look at it, the new Foxboro M/44 
Pneumatic Pressure Transmitter gives you an un- 
matched combination of fine engineering and 
economy. First; because it is an engineered instru- 
ment. There are no attachments or ‘‘makeshifts”. 
Second; because it utilizes standard Foxboro parts 
throughout — parts which have been performance- 
proved in thousands of successful installations of 
other Foxboro Instruments. And this means not 
only top performance, but easier servicing and 
stocking as well. Third; calibration is simple, right 
in the field, because the M/44 is “convenience- 
designed” by men with years of experience in 
every phase of instrument design and application. 
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In appearance, too, the M/44 has unmistakable 
Foxboro quality. Features like the high-legibility 
indicator scale, the compact drawn-steel case with 
tough polyester plastic cover. It’s the neat, high- 
efficiency, low-cost pressure transmitter for cen- 
tralized operation or control. All standard ranges. 


Write for complete details 


THE FOXBORO COMPANY 
3412 Neponset Ave., Foxboro, Mass. 
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to meet your specialized needs... 
A Before and 
A COMPLETE LINE OF After Look at 
Data Logging. 
It isn’t often 
¢- that a recog- 
4 INC. nized authority 
in any field goes } 
back and public- Th 
OXYGEN ANALYZERS ie wllibes ike wh 
wo initial doubts nid 
and hesitations cor 
in considering a ers 
project since -t 
proved successful. His story, on page oul 
486, is unique in its factual, unemotion. No 
al approach in refreshing contrast ty pla 
the excited “world-of-the-future” - 
treatment usually given this subject, a 
The ISA Journal is particularly proud - 
to present Mr. Moore’s article — the _ 
first we have seen that is based op 
actual in-plant experience. And = 
Harry Moore is certainly a widely ree. e4 
ognized authority in refinery instry. ye 
mentation. As a young 1928 EE grad oP 
from the University of Illinois, Harry 
MODEL D2—Spot-checks on purged tanks, went to the Aruba, West Indies re. he 
lines, or flue gas are done quickly and con- finery of the Lago Oil and Transport co 
veniently nso Anes Model os This unit is Co., where he helped organize their al 
completely self-contained, ttery-operated a ag : , : : 
and weighs only 31/2 Ibs. Operation is sim- - st astrument de pe! wrvetnstes Since be 
ple—merely squeeze a bulb to draw sample 1934, he has been an instrument engi- - 
into the Analyzer, press a switch, and ob- neer for Standard Oil of N. d., and 4 
serve the O2 concentration indicated on the aa ‘ > veare P : 
graduated scale. Available with either has for we ee headed up their fr 
0-25% O2 (0-190 mm) or a 0-100% instrument group. C 
02 (0-760 mm) dual range, the Model D2 R 
accurately performs to + 2% of full scale. Industrial al 
Weighing with ‘ 
MODEL C—For higher accuracy with nar- Load Cells. In A 
rower ranges (than available with the D2), recent years, a b 
the Model C will meet your more advanced great many te 
needs. Select almost any single range i ae . 
0-5%,, 0-10%, 16-21% 85-100% 02 etc. urgent weighing e 
(or equivalent in mm 02 partial pressure). problems have ¢ 
Accuracy is + 1% of full scale. A 95% arisen in almost tl 
p to any ding is obtained in less . s . 
than one minute. Oxygen content is read ear industry, 0 
directly from a graduated scale. M that were not Dp 
ments may be taken on either continuous well solved by ff n 
or fixed volume samples. 115 Volts 50/60 conventional . 
ae Weight: 12 Ibs. A weighing means. 
SSS -. <a . In this article, on nage 492, UV. Vande- 
RECORDING ANALYZERS — For continu- eri 2 g spall j ious s0- 
= = = <j, ous, automatic operation, Models F3 and heoranaed desc ribes several aca a e 
’ ast | G2 Analyzers provide millivolt, current, or lutions obtained with e ectric 08 I 
fj, neumatic output for operation with stand- cells. Experience in the Application . 
teen @. 162% gy arth 02 to Engineering Dept. of L & N taught , 
. 2. - , etc. Multiple ranges, . vgd . ° 
einen-ceditent poly as well as com- him that correct application spells the t 
4 plete sampling systems are available ex- difference between success and dis- 
\ tras with the Models F3 or G2. appointment in solving these weighing I 
\ catia problems. Mr. Vandeventer developed 2 
this information for an ISA paper de- ¢ 
livered at the Annual Conference in y 
MODEL E2— The precision-designed Model 
E2 fits the needs Gt tnstattatlons tine FOR MORE INFORMATION— New York last September. A native ( 
maximum accuracy. Offering a choice of Outline your particular problems of Mount Sterling, Ill., he went toL& ; 
single or multiple ranges, the Model E2 and let Arnold O. Beckman’s ex- N. directly upon graduation from 
provides quick, easy readings when a po- : : ‘ : . ‘ 1 
tentiometer dial is manually adjusted to perienced engineers offer recom- Antioch College in Ohio. 
yao . , ppt bs a ene mendations for your specialized ail 
x onte irectly from the i . . _— . 5 § 
dial. Minimum range 0-1% 02 with accu- needs. Bulletins on any and all of Selecting Facilities and “a nv ‘ 
racy of + 1% of full scale. Ranges 0-5%, the Arnold O. Beckman Analy- for a Total Measurements Service. 
Q2 od wider... accuracy + 0.5% of zers are yours for the aski Readers who are charged with keep- 
full scale. 115 volts 50/60 cycles. Weight: . y $ e asking. ing instruments up to par will find 1 
schemas LL real meat in the story, page 496, by ( 
a H. W. Oksala, head of calibration in | 
; f i ( Zz GE’s High Voltage Lab at Pittsfield. : 
For General Information, ’ Oksala gives many strictly practical | 
Ask for Data p B et and useable tips ‘or selection of basi¢ | 
File 21K-126 . oe and transfer standards. This is the | 
1020 MISSION STREET second and last of Mr. Oksala’s series , 
VA, CALIFORNIA on how to build a measurements serv- 
ice, the first part having appeared on 
page 450 of your November ISA 
Circle 7A on Readers’ Service Card Journal. 
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j coming up 


Non-Ambiguous A-D Converter. 
There have been questions as to the 
why’s and how’s of the “V-brush” tech- 
nique used in a new analog-to-digital 
converter. Workers with A-D convert- 
ers are all too familiar with the why’s 
—_the problem of non-ambiguous read 
out into a binary code. S. K. Feingold, 
Norden-Ketay project engineer, will ex- 
plain in an early issue the hows of this 
new V-brush method. Feingold’s story 
explains with unusually simple words 
and clear illustrations, the dual-brush 
logic of this truly non-ambiguous con- 
verter. We are sure it will be of high 
interest to those instrument engineers 
who have accepted the dual-brush de- 
sign without fully understanding its 
operating principle. 


Reactor Simulation. Where there 
have been many proposals that analog 
computers could simulate the perform- 
ance of industrial processes, there has 
been a real dearth of reports on actual 
use. The ISA Journal is pleased to 
bring you soon such an actual report 
from an authoritative source: “Analog 
Computer Simulation of a Chemical 
Reactor.” This paper, by Batke, Franks 
and James of E. I. duPont deNemours, 
was enthusiastically received at the 
Annual ISA Conference last Septem- 
ber. Problem: how to rebuild a reac- 
tor and its controls to overcome an 
exothermic-type-reaction which caused 
cyclic instability. Solution: simulate 
the equations describing the reaction 
on an analog computer and prove out 
proposed changes before they were 
made! We know you will rate this 
story “four stars.” 


For Instrument Department Manag- 
ers. An old problem in any industrial 
plant: “How to organize the instru- 
ment department for most effective per- 
formance?” Old and yet ever new, for 
the rapid growth and change of U. S. 
Industry, a frequent review of organi- 
zation is essential in all instrument 
departments — old or new! A man 
who knows from ample experience — 
G. C. Carroll, head instrument engi- 
neer, Mathieson Chemical’s, Morgan- 
town, W. Va., plant — spells out in a 
coming issue details of manager re- 
sponsibility, consulting services to 
other departments, selection of equip- 
ment, choosing and training person- 
nel, and dealing with labor problems. 
Carroll gives really useful suggestions, 
helpful in planning or replanning your 
own instrument department structure. 
Or, you could use his report as a yard- 
stick to assess the modernity of an in- 
Strument organization. Perhaps a lit- 
tle sober self-criticism based on Car- 
roll’s suggestions could show you how 
to upgrade the efficiency and perform- 
ance of your own activity. 
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reliable 
accuracy 
in any 
vibration 
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TYPE 4-102A is recommended where axis 
orientation may change during the course 
of a test and where a wide range of vibra- 
tion is encountered. Range is 8 to 700 cps 
at amplitudes up to 2 inches, with opera- 
tion from 0° to 150°F. Weight is 10 oz. 
Unique design insures friction-free opera- 
tion capable of withstanding transverse 
accelerations to 35 g’s. Applications range 
from jet engines to heavy machinery. 
CEC’s Type 4-103 is similar, but designed 
for ambient temperatures of 150° to 250° 
F. Write for Bulletin CEC 1546-X14. 





TYPE 4-118 is especially designed for 
wide temperature variations (—65° to 
+500°F). This miniature 1” pickup 
weighs less than 1% ounces and is recom- 
mended for all applications where tem- 
perature is a factor, where space is severely 
limited, or where a heavier pickup would 
invalidate test results. Range is 50 to 500 
cps at amplitudes up to 0.12 inch. Pre- 
cision construction includes gold-plated 
bearing surfaces for almost frictionless 
movement on sapphire bearings. Write for 
Bulletin CEC 1535-X22. 
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SERIES 1805 
%” to 2” 
Settings 
5 to 100 psi 
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SEXIES 372 
Sizes ¥%” 
thru 14%” 
Settings 10 
to 275 psi 
SERIES 289H 
Sizes 4%” 
thru 2” 
Settings 10” 
W. C. to 20 psi 
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eds & Northrup Co., Philadelphia instrument manu- 

wer, has announced that they have been awarded a 
to engineer and construct the complete control 
» for the Curtiss-Wright Corporation Research 
. Curtiss-Wright will use the 1000 kv reactor at 
Quehenna, Pa. site for research and development 
: in the nuclear field. The nuclear division of 
Inc., will build equipment for the reactor. 

e 


nbined net sales of General Dynamics Corp. and 
fiaries during the first nine months of 1956 were 
than consolidated net sales for the entire year of 
Both sales and earnings were higher than during 
other comparable period in the firm’s peacetime 
ory. A report issued to share owners last month 
wed that consolidated net sales were $691,009.401 for 
st nine months of this year compared with $687,- 
182 for the entire year of 1955. 


a Thermador Corp., expanding and diversifying 
its electronics operations, has acquired North American 
Instruments, Inc., Altadena, Calif., a developer and 
of precision instrument components for 
In the four years since its founding, North 
sales have grown to $1-million annually. 
® 


n Manufacturing Co. announced last month 


eduction of military equipment developed by 
n for the Army Ordnance Corp. Work under 
tts will be carried out at the company’s Shaw- 
in Andover, Mass., which Raytheon leased 
» Ine., for this purpose. 


omputer-Measurements Corp., North Hollywood, 
alif. is being merged with the Hancock Manu- 

uring Co., Jackson, Mich., according to a recent 
t by John K. Rondou, president of Com- 
ments. Hancock manufactures automotive 
while C-M manufactures electronic counting, 
ming and controlling equipment, and pipe, leak and 

tietal detectors for pipeline contractors and _ public 


utility companies. 
; 2 


Sparks-Withington Co. shareholders voted at a recent 
Meeting to change the name of the firm to Sparton 
Corp. John J. Smith, president, said the name change 
is designed to emphasize the diversification of the com- 
od manufacturing operations. Sparton, located in 
J nm, Mich., produces automation equipment, electron- 
Ie control systems, auto accessories, and fabricates pipe. 
* 


Two United States firms have been selected to design, 
manufacture and furnish consulting services for Vene- 
tuela’s first atomic reactor, it was announced recently by 
Dr. Humberto Fernandez-Moran, director of IVNIC. 

the Venezuelan biophysics and nuclear physics research 

_ center. The General Electric Co. will design and 
_ Manufacture a reactor rated at 3000 kilowatts of heat 


) § for the center, while the General Nuclear Engineering 
+ Dunedin, Fla., will act as consulting engineers 

FF experimental requirements and design of housing for 
reactor. 
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Beckman Instruments, Ine., Fullerton, Calif., an- 
nounced last month that its Seientifie Instruments 
Division has begun development of a high-speed elec- 
tronic data processing system, capable of recording up 
to 5000 pieces of test information in a single second, for 
the Westinghouse Electric Corp.’s Aviation Gas Tur- 
bine Division at Kansas City, Mo. 


Minneapolis-Honeywell Regulator Co. has purchased 
Davies Laboratories, Inc., of Beltsville, Md., manu- 
facturer of specialized high-speed recording systems ac- 
cording to an announcement by Paul S. Wishart, Honey- 
well president. He said activities of the Davies Labora- 
tories will be integrated with those of Honeywell’s In- 
dustrial Division at Philadelphia. 


ElectroData Division of Burroughs Corp., Pasadena, 
Calif., has disclosed the formation of four regional 
marketing areas in a move to provide increased com- 
puter sales and service facilities in the U. 5. and Canada. 
Headquarters for the newly established areas will be 
located in Washington, D. C., Chicago, San Francisco, 
and Ottawa. 
e 


Potter Instrument Co., Great Neck, N. Y., recently 
demonstrated a new Random Access Memory to selected 
members of the technical press. The new Potter RAM 
provides approximately half-second access to any of 
400,000 data locations and has a total storage capacity 
of 500,000,000 binary digits. 


Despite severe losses sustained during the flash fioods in 
southern Connecticut in October, 1955, the Perkin-Elmer 
Corp. was able to report a net profit of $261,611 for the 
fiscal year ended July 31, 1956 on the highest dollar 
volume of shipments in the company’s history. Net sales 
for the year, as shown in the firm’s annual report issued 
last month, reached a new high of $8,260,150. 


United Engineering Trustees, Inc., the joint corporate 
agency of the four major national engineer societies, has 
signed a contract for premilinary architectural plans 
and studies for a new Engineering Center in Mid-Man- 
hattan, New York. This is the first definite step toward 
construction of what is expected to eventually make New 
York the “engineering capital of the world.” Several 
cities had striven in recent years to obtain the Center. 
- 


A 30,000-kilowatt light-water nuclear research and ma- 
terials testing reactor — one of the largest such facilities 
yet proposed anywhere in the world — will be built in 
Sweden under terms of an agreement signed between the 
Atomic Energy Company of Sweden and the Nuclear 
Energy Products division of ACF Industries, Ine. 
The agreement marks AFC’s fourth sale of a nuclear 
reactor within a year. 
+ 

The trade name. know-how, and other assets of Metro- 
type Corp., Michigan City, Ind., were acquired by 
Bailey Meter Co. on November 13. Key personnel will 
continue in the engineering and manufacture of “Metro- 
type Systems” under the new management. 
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READ WITH 
A RULER... 


the exclusive recti/rite trigonometric link- 
age inscribes the true signal form on 
a standard rectilinear chart. You have 
frontal access for all controls and making 


chart notations... 





The Key 





to Progress and Prosperity’ 


FIRST OF ALL, I want to tell you 
how much I appreciate your invitation 
to speak to you today. Like most 
Texans, I have a feeling for Mexico— 
the kind of feeling they call “muy 
simpatico” down here. In manners 
and customs, in architecture and re- 
ligion, and in a way of life, Mexico 
has left indelible marks across the face 
of Texas. 

We are here to discuss 
tation and to review 


instrumen- 
its relationship 


| to some fundamental economic forces 
| which might be called “keys to prog- 


+ 1% accuracy over | 


full 414-inch scale; sensitivity —0.45-inch/ 


100 microamperes; pen speed at a quar- 
ter-second over full 414-inch deflection. 
Use ac or dc drive, spring drive, or 
external drive ... 
chart speeds. 


with 10 optional 


For complete information on the modern 
and versatile recti/riter — write for 
Bulletin R-501. 


HOUSTON ITECHNICAI 


LABORATORIES 


ATL 


BOX 6027 





instrumentation subsidiary of 


TEXAS INSTRUMENTS INCORPORATED 


6477 
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ress and prosperity.” I wonder if you 
realize how really important a step 
you have made in coming together in 
this fine new Instrument Society? 
Let’s examine briefly the three main 
reasons why people join societies. 


Ist: Association. The main attrac- 
tion to most of us working in a so- 
ciety is the fellowship with people of 
similar interests. The membership of 
any society like this needs the services 
of all groups interested in instrumen- 
tation. I hold that no single group 
within such a society should become 
dominant. 


2nd: Accomplishment. It is natural 
that we discuss problems we have in 
common, and the first thing you know, 
somebody comes up with a satisfactory 
solution. It is real accomplishment 
when we share our problems and solu- 
tions. 


3rd: Advancement. By advance- 
ment, I mean mental as well as so- 
cial, technical, or organizational rank. 
The society can help this advancement 
by interesting top levels of manage- 
ment in automatic equipment, by 
pressing for recognition of design, ap- 
plication, installation, and mainte- 
nance people, and by improving the 


*An address before the Provisional Sociedad 
Mexicana de Tecnicos en Instrumentos de 
Medida & Control at Monterrey, Mexico 
August 9, 1956. 





by W. H. Fortney 


1st Vice President, 1956 
Instrument Society of America 





knowledge and skills of the mechanies 
themselves thru clinics, and training 
programs. 

The engineer needs the associations 
provided by your society as much as 
the mechanics. For the engineer who 
doesn’t seek the advice of the expe 
rienced mechanic is neglecting his 
most reliable source of practical infor- 
mation. 

Today, instrumentation is at “the 
center of the stage.” In peacetime, in- 
struments make life easier and more 
comfortable, they help prepare and 
process our food, manufacture our 
medicines, cool us in summer, warm 
us in winter, and control the process- 
ing of raw materials. In wartime, in- 
struments control and measure deli- 
cate operations in the manufacture of 
weapons and munitions, point the 
guns, fly the planes, control the sub 
marines, help provide fuel, and sail 
the ships necessary to our national de 
fense. ' 


PRODUCTIVITY AND LIVING 
STANDARDS 


Few of us stop to realize the great 
changes that instruments, machines, 
and increased use of energy have made 
in the life of the “average man” dur- 
ing the past hundred years. We en 
joy a standard of living undreamed- 
of even in father’s day! These 
changes have been brought about by 
increased production, the true key to 
all progress and prosperity. Note that 
the man who provides a service is just 
as much a producer as the man who 
makes a product. Thus the man who 
supervises instrumentation or installs 
and maintaias instruments is just as 
much a producer as the man who de 
signs or manufactures instruments. 
All are contributing to a higher stand- 
ard of living. 

By standard of living we mean the 
consumer’s average share of goods and 


(Please turn to Page 14A) 
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If you want accurate reproduction under the most adverse test conditions, 
get acquainted with Consolidated’s DataTape Recorder. Compact and 
| versatile, DataTape gives you a combination of quality advantages found 

in no other airborne recorder. 


First One of many unique features is DataTape’s precision and integral capstan 


' assembly which operates under highly adverse environmental conditions 


S jae 
t 


a | 

by performance {aa \ with a minimum of flutter. All critical components of the tape drive system 
4M \ \ are located ona separate plate assembly to minimize vibration and warpage. 
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A filtered capstan drive mechanism isolates the tape drive from any disturb- 
\ | ance in the drive motor assembly. And the Recorder is provided with 9144” 


fas) j 
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stiffened tape reels as further precaution against vibration. 













In recent 
| Air Force competition 


Bria m-lel— t || tests, the DATATAPE 
: FLIGHT RECORDER 
Fl ig ht / | topped al/ others 


={-Yeoie)gei-js on the basis of 


| over-al/ 
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evaluation! 
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for complete information incl ¢ atail photographs, 
Ege Sie Fr 8 writetaday for your copy of F wietin FC 1561-X20. 
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FIRST CHOICE FOR._FLIGHT-TESY DATA RECORDING 


DATA CHANNELS... 12 or 24 sfandard, plus 1 fluiter-control track and 1 time or 
voice track per 12 data channels. 

TAPE SPEEDS...7%, 10, 15, 20, 30, and 40 in/sec. 

RECORDING TIME... 43 minutes at 10 in/sec; 57 minutes at 7/4 in/sec. 


\FLUTTER. . .. less than 0.15% peak-to-peak (0.08% rms) over 0-to-300-cps band @ 
10 in/sec. At 30 in/sec, flutter from 0-to-300 cps will be less chan 0.1%. Servo flutter 
compensation on playback reduces this figure still further; electronic system compen- 
sates for flutter at higher frequencies. 


| POWER ..- 115 volts, single-phase, 50/60/400 cps; 275 watts. 
SIZE ...7 X22 x 11%”; 60 pounds. 


CONTROLS, INDICATORS...all on top plate. Warning lamps indicate data 1oss 
_ from mechanical or electronic failure. 
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70 GET THERMOCOUPLES *\~ 
INTO OIFFICULT SPOTS... 











Usé Conome H/-TEMP WIRE 
IT BENOS .TO ANY SHAPE. 








T-E’s new “Ceramo” wire handles the jobs too 
tough for ordinary thermocouple wires. ““Ceramo’s” 
construction — thermocouple-material conductors 
and ceramic or inert metal oxide insulation 
encased in seamless metal sheathing —results in 
a thermocouple that, for a given application, 
will last longer and respond faster than con- 
ventional types. ‘““Ceramo’s” extra small diam- 
eters and unusual flexibility permit access 
to hard-to-get-at spots. You can bend 
it on a radivs as small as its own 
diameter — with no short-circuiting or 
grounding. And “Ceramo” can be 
used bare where protection tubes 
would often be needed — will 
withstand pressures up to 
40,000 psi! It also has 
excellent resistance to 
high temperature, 
moisture, chemicals, 
petroleum products, 
atomic radiation, 

and abrasion, 


Originated, developed and first 
manufactured by Thermo Electric— 


“Ceramo” Thermocouple Wire is supplied in lron-Constantan, 
Copper-Constantan, Chromel-Alumel and Platinum-Rhodium-Platinum 
—from 36 to 16 gage. Sheathing: Stainless Steels, Inconel, aluminum 
and copper. Overall diameters: 1/25” to 4". 


Learn more about this versatile wire. 
Write for bulletin 31-300-D. 


Thermo Electric 6.ic 


SADDLE BROOK, NEW JERSEY 


In Canada — THERMO ELECTRIC (Canada) Ltd., Brampton, Ontario 
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services produced. When a co 
output is high, its people enjoy q 
standard of living. The only 

way for us to have more is to prodyg 
more. 

Let us look back to the Uniteg 
States of 1850, when 7% 
Americans working an average 3% 
hours each that year, produced 
worth 2.4 billion dollars (12 billig, 
1956 dollars). Then by 1950, 64 mp 
lion Americans averaging 2000 hou, 
per year, produced goods worth 2% 
billion dollars! Thus, a working for 
enly nine times greater, working 19% 
hours per man less, produced 18 time 
as much! Even more staggering, by 
1954, the national output exceeded 3g 
billion dollars—a 140-billion-dollar jp. 
crease in just four years! 


It is not only a rich endowment jp 
natural resources, or the size of the 
United States working force that has 
caused this progress. For with leg 
than 7 per cent of the world’s popula 
tion, the United States produces about 
40 per cent of the world’s goods, Sig 
nificantly, we also produce about # 
per cent of the world’s energy. The 
one real and basic reason for our tre 
mendous progress lies in our use of 
machines and energy. We have be 
come a nation of machine-users unpar 
alleled in the history of the world 
and the energy exerted in U. S. pro 
duction is about 95 per cent mechani 
cal and only 5 per cent physical. We 
could not substitute manpower for ma 
chines even if manpower happened to 
be available in limitless quantities. 

A second basic reason for American 
progress is personal freedom and a sys 
tem of government that encourages 
capital investment. Enormous amounts 
of capital are necessary to our produc 
tive system. But those who provide 
the capital expect to share, and righly 
should share, in the profits of the busi- 
ness. 


WHAT OF THE FUTURE? 


Will American industry, in the 
years ahead, be able to increase its 
production to meet future demands 
and population increases? 

We began our first so-called “indus 
trial revolution” by replacing human 
and animal energy with machines. In 
the future “a second industrial revo 
lution” will be made by replacing 
present machines with more efficient 
machines. Simple arithmetic under 
scores the importance of moving with 
all possible speed into this “second 
industrial revolution.” Right now i 
1956 the U. S. working force of 64 
million people is producing goods 
worth 395 billion dollars a year. But 
by 1976 the balance may be badly out 
of kilter, unless our productivity can 
soar. For, by then, our working force 
will increase to 83 million people, only 
30 percent, while the demands for 
goods is expected to just about double. 
Thus, increased productivity is the 


(Please turn to Page 16A) 
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GQronrs of rockets swooshing heavenward 
become more and more familiar as we 
thumb through today’s industrial publications. 
The recalcitrant rocket shown on this page 
indicates that things can go wrong in research, 
and we don’t claim that the absence of a 
Sanborn oscillographic recording system some- 
where along the line was the reason for this 
disappointing trajectory. 

What we do wish to say is that Sanborn 
equipment is playing an increasingly vital part 
in rocket development. Used in the laboratory 
to record flight behavior simulated by analog 
computers, and in plotting rooms at testing 
bases to tape down telemetered data, Sanborn 
**150’s’” are helping rockets to get and stay 
where they belong. 

You can see Sanborn systems in many 
other places, too. Oil fields, electronic com- 
ponent production lines, machine tool plants, 
hydraulic testing laboratories, numerous air- 
craft manufacturers, computing facilities... 
are putting single to 8-channel Sanborn systems 
to work. (Most are housed in vertical mobile 
cabinets, while those in the ‘“‘field’’ are often 
divided into portable packages for each instru- 
ment.) All of them give their users inkless, 
permanent recordings in true rectangular co- 
ordinates, one percent linearity, as many as 
nine chart speeds, and the efficiency (and 
economy) inherent in Sanborn unitized design. 
A dozen different plug-in preamps further 
extend their value, by making change- 


over to new recording inputs a quick Sony A N an Oo R N 
and easy procedure. 


CAMBRIDGE 39, MASSACHUSETTS 


Which way reckets are going may 

not be a primary concern of yours. 

But if recording problems are, 

you're apt to find some interesting 

and useful answers in Sanborn’s 

2-, 4-, 6-, 8-CHANNEL 16 page “150 System” catalog. 

§-, 6CHANNEL 4-CHANNEL 2-CHANNEL  1-CHANNEL ANALOG COMPUTER SYSTEMS Write to us for a copy. 
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Exclusive 
heated 
sampling 
valve 

gives superior 
reproducibility 

by eliminating both 
operator error and 


sample contamination 
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MODULAR DESIGN...expandable 
as analytical needs change; columns 
easily interchanged; quick change- 
over between stacked analyzer 
units and central control unit. 


WIDE TEMPERATURE RANGE 
WITH VARIABLE TEMPERATURE 
CONTROL... oven and sampling- 
valve temperature continuously ad- 
justable from 60°C to 250°C with 
regulation within + 0.5°C over 
entire range. 


VERSATILE ... operates’ with 
either adsorption, gas-liquid parti- 
tion or reaction columns to handle 
wide variety of compounds... mic- 
rosamples make instrument prac- 
tical for all types of laboratories. 
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only way we can expect to bridge the 
gap between future demand and future 
supply. Productivity, remember, is 
the key to all progress and Prosperity, 

And how is that productivity to hp 
increased? AUTOMATION! Indeed, 
automation is our “second industria) 
revolution.” Automation, of course, jg 
on everyone’s lips and we read and 
hear things about automation which 
range from the wonderful to the ridie 


ulous. Just how do we sift fact from 
fable? 
“Automation,” coined as a new word 


only eight years ago, might be defineg 
as the use of machines to run ma 
chines. But the concept of automation 
is not new, for back in 1784, Oliver 
Evans built a flour mill that required 
no human labor from grain to flour. 
Automation, then, is not revolution. 
ary; it is more evolutionary. Even the 
principle of “feedback” or self-regula- 
tion is traceable back to a_heat-p. 
erated device which opened the doors 
of ancient Athenian temples! Feed- 
back means self-control—a machine's 
ability to size up its work as it goes 
along and change its performance to 
fit every situation. 


GROWTH AND SPREAD OF 
AUTOMATION 


In recent years, the growth of au- 
tomation has been truly impressive. 
In 1955 alone, the oil-processing indus- 
try spent 720 million dollars for capi- 
tal improvements and 15 per cent of 
that sum went for automation. One 
fifth of all money spent in 1956 for 
aircraft industry equipment and one 
third of the automakers’ equipment 
orders will be invested in automation. 

But it is not unusual that automa- 
tion should be making such strides. 
Let us look at some of its advantages: 

First, automation increases produc- 
tivity—output per man-hour, and that 
is what we need to bridge the gap be- 
tween future supply and demand. 

Second, automation insures uniform 
quality. 

Third, automation improves control 
of production flow—what has _ been 
called “rigid mechanical sequencing.” 

Fourth, automation reduces costs 
and wastes. important to the consumer 
because it means goods he needs at 
prices he can afford. 


MEN AND MACHINES 


As we start on our “second indus- 
trial revolution,” fears arise about the 
effect of automation on the working 
man. Over the long haul, however, au- 
tomation’s most important impact will 
not be on employment, but on the 
qualifications and functions of employ- 
ees. 

In an automated economy, many 
men will be required “behind the 
scenes” in new, highly-skilled jobs, as 
builders, installers, repair men, con- 
trollers of machines, and as “program- 
mers” to work up information and feed 
it into machines. Also as designers, 
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ftsmen, system-engineers and math- 
atees: _cogeerer necenaggeienr anggga PRESENTS A NEW RELAY SERIES 





Be the key posts, requiring a high ability to 
future think, to analyze, and to make de- 
rls cisions. 
derity, Right now in the industries which 
lie already feature automation, such as oil 
“a ee ee, Oo wah ie. A three-pole, hermetically sealed ver 
7” ees are paid high wages, with lit- ; Spgs . ver 
4 is ell for unskilled or untrained pe pe gomdi Ang Jone ena 
“= labor. Mass production upgraded the poakictnily 2-8 mete ovat 
which unskilled laborer of yesteryear into the ry a > yeie" niger Rati ba 
rite skilled machine operator of today. In erg as pr sy = ay tom 
from exactly the same manner, automation snaliadieasibaaea ing Be eae > 
will upgrade the machine operator of J ne me 3 
ph today into a highly-skilled and edu- oes Tae: 
fined cated technician. 
~ Dr. Norbert Wiener predicted that | 
ation automation will lead to “the human 
liver use of human beings’—to using man’s 
i specifically human qualities—his abil- 
ome. ity to think, to analyze, to balance and 
tion- aaeiien, to decide and act pur- ENGINEERING 
the posefully. Automation, as the second DATA KM SERIES 
ula industrial revolution, will follow the aera a 
ds. first revolution; it will actually create Silver 2 
bors new and better jobs and raise our a 
ed standard of living. VOLTAGE RANGE: 
he’s Two short-run reservations should to 
pes be considered, however. First, auto- COIL RESISTANCE: 
) e mation will no doubt mean a cut in ak: 
employment for routine office work. REQUIREMENT: 
However it should be possible to in- pa 
troduce “electronic brains” to many RANGE: —45°C “S= 
“paper-work” tasks without laying off nda dane, ot -—1 ja ——4 
~~ people by replacing those workers who eee 
ve quit to marry, bear children, become Scher tees 
Mies housewives, attend school, or take 


pi other jobs. The second short-run res- 
ervation is that automation may in- 


bs volve a shifting of men to other jobs. 

nai But the new jobs should be available. Designated as the KE, this latching 

a Even this “dislocation employment” relay combines two KMs for minimum 
is nothing new to the American econ- size and weight. It operates on momen- 


tary impulse to either coil with a me- 


we omy. The first industrial revolution 
chanical latch and electric release. 


displaced men into jobs where they 





= could apply their skills at higher Available up to 6 PDT. This relay was 
4 levels and earn a higher standard of designed for intermittent duty only. 
3 living. The iceman of old went into Three-stud mounted with solder ter- 
at work selling refrigerators, repairing minals. Hermeticalily sealed model is 
“ them or producing them in factories; shown at left. Also available in open 
the blacksmith of yesterday is today’s version. is 
m garageman; the feedstore owner is 
today’s service-station manager; the 
r builder of fine carriages is today’s au- 
tomobile designer; and so on. 


THE NEED FOR EDUCATION 


$ 

‘ For the future, the really serious 
. problem is not employment at all, but 
the need to upgrade whole segments of 
our population. Automation demands 
trained and educated people, in great 


Cal ay Nal 


NSWERS DESIGN NEEDS 


humbers. Industry is already in dire Designers plagued with problems of miniaturization welcome the KM series as good 
need of many more engineers and relay news. These subminiature relays—open, hermetically sealed and latching—are 
. scientists than the colleges and uni- wonderfully versatile, light in weight, and amazingly compact. The open KM occupies less 
; versities are turning out each Jour. than a cubic inch of space! Application possibilities range over such diverse fields as 
nd <r abies Grows, the wapetage = remote control systems, automated toys, small business machines and alarm systems. New 
ikely to become still more acute. applications suggest themselves daily to engineers working with designs where 
But . the need is not only quantita- component size and weight must be kept to barest minimums. Your inquiries 
tive; it is also qualitative. Not only about our KM series relays are invited! 


do we need more people; we need bet- 
ter people. Automation will require Pitter (4, . 

ability to think, a lively imagination, 4 & MC. PRINCETON, INDIANA ~4 
g00d judgment, and skill in logical = : , rat 
methods—ability well above that of ) A Subsidiary of American Machine & Foundry Company 
the average educated person. For J MANUFACTURING DIVISIONS IN FRANKLIN, KY. AND LACONIA, N. H. 
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FOR EVERY SYSTEM 
APPLICATION 





KEARFOTT offers the systems manufacturer the 
most complete line of precision made components 


available anywhere. Quantity production 


enables quick deliveries and reasonable prices. 
SYNCHROS— Transmitters, Control Transformers, 


Resolvers, Repeaters, and Differentials in 


Bu Ord Sizes 8, 11 and 15. High Accuracy and 


environmental resistance. 


SERVO MOTORS— High torque, low inertia Servo 
Motors, Inertial and Viscous damped Servo 
Motors, in Bu Ord Sizes 8, 11, 15, 18 and 23. 








CONTROL MOTOR | | 
TYPE R HO 

SE%.NO.H 

MEAMEOTT COMBANT 











TACHOMETER GENERATORS — Available as 


damping generators, rate generators and 


integrators. They feature high output to null 
ratio and extremely linear outputs. Temperature 


stabilization may be provided. 


GYROS— Directional, floated rate integrating, 
free, vertical, and spring restrained rate gyros for 
all airborne navigation, stabilization or fire 


control applications. 


Bulletins giving physical 
and technical data of the 
various Kearfott Products 
will be sent on request. The 
Kearfott organization is 
available to assist in the 
development and 
manufacture of other 
precision components. you 
may require. 


A SUBSIDIARY OF 





KEARFOTT COMPANY, INC., LITTLE FALLS, N. J. 


Sales and Engineering Offices: 1378 Moin Avenve, Clifton, N. J. 


Midwest Office: 188 W. Randolph Street, Chicago, lil. 


South Central Office: 6115 Denton Drive, Dallas, Texas 


West Coast Office: 253 N. Vinedo Avenve, Pasadena, Calif. 
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under automation, the job will change 
radically and often. 


Management itself must keep Step to 
meet these great educational y 
Tomorrow’s manager, in the Sense of 
being able to handle systematic know} 
edge, will have to be highly educated, 
For the foreseeable future, there will 
simply not be enough people with the 
new knowledge and skill required to 
fill new jobs. On every level, adult 
education will be needed. 


Automation — our “second indyg 
trial revolution” is moving forward a 
high speed. But it will still be many 
years before it spreads throughout oy, 
entire economy. Most businesses ywijj 
not be converted overnight. 


And what are the implications for 
instrument engineers? Definite chal. 
lenges confront us. We must keep 
abreast of new developments in oy, 
profession, must make decisions re 
lating to automation, and must put 
those decisions into the best possible 
effect. Whether your company, and 
ultimately your nation, prospers and 
continues to advance will depend on 
how well you can adjust to changes, 
In that regard, I submit that your 
newly-formed society can help all of 
you immeasurably, as individuals, to 
maintain interest in technical instry- 
mentation, and in so doing, to be of 
greatest use to your companies and 
to Mexico. You will be contributing 
to the greatest good for the greatest 
number of people through an economic 
system which assures better working 
conditions, high levels of income, an 
adequate supply of goods and serv- 
ices, and more leisure in which to en- 
joy the good things of life. 


Again, thank you for inviting me. 
I have enjoyed every minute of it. 


Armour Research Volume 
Soars to Record High 


Research volume soared to a new 
record at Armour Research Foundation 
of Illinois Institute of Technology dur- 
ing its 1955-56 fiscal year according to 
an announcement made November 23 
by Dr. Haldon A. Leedy, director of 
the Chicago organization. 


He said the Foundation’s gross vol- 
ume totaled $11,910,000 — about §$1- 
million more than during the previous 
year. 


More research projects were con- 
ducted than ever before in the Foun- 
dation’s history, he said. A _ record 
691 programs — 179 more than during 
1954-55 — were conducted during the 
year. Of this total, 393 were for in- 
dustry and 298 for government. This 
fiscal year marked ARF’s 20th year of 
continuous service to industry and the 
government through research and de- 
velopment. 
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ENGINEERS... 
LOOK TEN YEARS AHEAD! 


Will your income and location 
allow you to live in a home 
like this...spend your 
leisure time like this 2 


They can...if you start your 
Douglas career now! 


Douglas has many things to offer the career- 
minded engineer! 

...there’s the stimulating daily contacts with 
men who have designed and built some of the 
world’s finest aircraft and missiles! 

...there’s enough scope to the Douglas opera- 
tion so a man can select the kind of work he 
likes best! 

...there’s security in the company’s $2 Billion 
backlog of military and commercial contracts! 
...and there’s every prospect that in 10 years 
you'll be where you want to be professionally, 


4 


DOUGLAS {% 
< 
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* eas ae 


income level and geo- 


and you'll be in both the 
graphical location to enjoy life to its full. 





For further information about opportunities with 
Douglas in Santa Monica, El Segundo and Long 
Beach, California and Tulsa, Oklahoma, write 
today to: 


DOUGLAS AIRCRAFT COMPANY, INC. 


C. C. LaVene, 3000 Ocean Park Blvd. 
Santa Monica, California 


First in Aviation 
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AROUND-TH 


Yes, Annin offers design and control 
engineers a complete line of valves for 


rugged and reliable performance “around- 3 
the-clock?” Name the installation—rocket ! | i 
stand, aircraft component test facility, — | 


chemical plant, refinery, paper mill or power 
plant—and Annin valves will exceed the 
most critical performance needs, 

with features like: 





















HANDWHEEL VALVE 










Piping flexibility 

Pressure ratings to 10,000 PSI 

Body designs for gases to molten metals 
Temperatures from —400°F to +-1600°F 


Interchangeable operators — Domotor, 
Cylinder or Handwheel 









. THE ANNIN COMPANY 


6570 EAST TELEGRAPH ROAD, LOS ANGELES 22, CALIFORNIA rae 
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To the engineer with a. 
bent for research... 


The Garrett Corporation operates 
under the principle that the units 
and systems which we research, 
design and produce must be the 
best of their kind. 

That’s why we need forward- 
looking engineers. Stimulating 
assignments in the work you like 
best are only part of what we 
offer. We pay a premium for 
ability. You'll work with the 
finest research and laboratory 
facilities at your disposal... live 
in the most desirable areas in 
America — California, Arizona, 
the East Coast. 

All modern U.S. and many 


WHIRLING WET AIR with tornado 
speed, AiResearch water separator wrings 
it dry... makes sure no vapor enters aircraft 
cabin from the air conditioning system. 








foreign aircraft are Garrett 
equipped. We have pioneered 
such fields as refrigeration sys- 
tems, pneumatic valves and con- 
trols, temperature controls, cabin 
air compressors, turbine motors, 
gas turbine engines, cabin 
pressure controls, heat transfer 
equipment, electro-mechanical 
equipment, electronic computors 
and controls. 

We are seeking engineers in 
all categories to help us advance 
our knowledge in these and other 
fields. Send resume of education 
and experience today to: Mr. 


G. D. Bradley 


CORPORATION 














9851 S. SEPULVEDA BLVD., LOS ANGELES 45, CALIFORNIA 
DIVISIONS: 


AIRESEARCH MANUFACTURING, LOS ANGELES ¢ AIRESEARCH MANUFACTURING, PHOENIX 
AIRESEARCH INDUSTRIAL * REX * AERO ENGINEERING 
AIRSUPPLY *¢ AIR CRUISERS © AIRESEARCH AVIATION SERVICE 
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Automation 
Employment 
and Education: 


Of great importance is the econom 
reason for automation — the need fm 
greater productivity. Economists, both 
government and private, see our TOs 
national product expanding by 40%, 
in the next 10 years, while our labor 
force cannot expand more than 149, 
Thus, each worker must produce 25« 
more than he does today. Obviously 
we can accomplish this only by adopt. 
ing automation in an ever increasing 
degree. 

Fears have been expressed that y% 
are to become a nation of machine 
minders, in fact, becoming robot 
themselves. This, of course, is shee 
rubbish. For when it becomes pq 
sible to replace a human function by 
an automatic device, and it igs ng 
done, then man himself is being ope. 
ated as an automation. Is it not mop 
moral to alter the industrial and g» 
cial structure, than to degrade huma 
populations to the status of automats? 
Well-intentioned people, alarmed by 
the impending dangers of an industrial 
scene bereft of “the human element’ 
should not remain so blind to this 
indignity of twentieth century man. 

Fears that automation may cans 
unemployment have been thoroughly 
debunked. In our vibrant and expané 
ing economy we need have no fears 
In a time of slump there possibly may 
be some inherent dangers. But, in a 
inflationary period, automation will 
mitigate to some extent the evil cop 
sequences of overful employment, with 
out causing widespread unemployment 
Whatever the risk to our social ani 
economic fabric, or to our spiritual i- 
dividualities, the risk of falling behini 
other industrial countries is immeas 
urably greater. 

On the contrary, the speed with 
which our nation can automate is al 
ready limited by a shortage of people 
who can operate and maintain the de 
vices that have replaced them! Dw 
to a complete miscalculation since the 
war, regarding future requirements, 
far too few young people have entered 
scientific occupations. Twice as many 
engineers were graduated in 1950 a 
in 1955! There is a steadily worser 
ing condition in our high schools, 
where one-fourth offer no chemistry, 
physics and geometry. The number d 
graduating mathematics teachers ha 
fallen 50% since 1951. In contrast 
every student in the Soviet Union leav 
ing the 10 year school system has haé 
10 years of mathematics, 6 years o 
biology, 5 years of physics and 4 yeals 
of chemistry. This shortage of trained 
personnel ‘s to my mind the most vital 
problem facing America today. 


*Excerpts from a talk by Ralph V. Coles 
General Manager, Fielden Instrument Di, 
Robertshaw-Fulton Controls Co., Nov. |, b& 
fore the National Industrial Advertisers At 
sociation, Pittsburgh branch. 
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Air Force selects 


Consolidated integrated systems 











PROBLEM: to accelerate flight testing by getting a// 
data processed with greatest possible speed and accuracy. 
SOLUTION: integrated airborne and ground systems, 
custom-designed and manufactured by Consolidated’s 
Systems Division. 

RESULT: answer in 48 hours instead of 45 days! 


THE GROUND SYSTEM is the central 
data-handling facility. Tape is played back and demod- 
ulated 12 channels at 2 time to recreate the analog 
signals generated in the air. These 12 channel§ are 
commutated into the MilliSADIC Data-Processing 
System at a rate of 400 samples per second (single 
channel 1500 samples per second), changed into digits, 
and recorded on digital magnetic tape along with 
elapsed-time data. The digital tape is played back at 
a reduced rate into a tape-to-card converter and 
thence to the IBM punch which generates punched 
cards at a rate of 75 cards per minute. The digital 
data processing introduces an error of less than +.15%. 
The entire operation reproduces analog signals with 
a total error of less than 1%. 








Your problem, of course, may be entirely different. 
Remember that CEC’S Systems Division custom-engineers 
data-processing systems for individual requirements. If 
you're not sure of what you need, our Systems Engineer- 
ing will make a recommendation. If you are sure, let us 
work with you. For more facts on what CEC Systems 
can do for you, please write for bulletin CEC 1304-X38. 
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AIRBORNE SYSTEM records 24 channels of data 
with a frequency content up to 600 cps. Strain-gage ridge 
networks, excited by the power-supply units, produce analog 
signals representing flight-test data, such as pressures, tem- 
peratures, fuel flows, strain. DataTape records these data on 
magnetic tape for playback at the ground station. 


Dynamic 
Systems | Chemical * and Static 
Division hanigels Testing 








NATIONWIDE COMPANY-OWNED SALES & SERVICE OFFICES 
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Differential! 
Converter 


pressure 





Locally mounted transmitter can be connected to recording 
(or indicating) controller, which can be near orifice or 
at remote location. Recorder without control can ‘be 
located up fo 1,000 feet from transmitter. 














--- with Honeywell’s 


Differential Converter | 


Use THIS mercuryless remote transmitter for Tel-O-Set miniature recorders, indicators and 
practically any application requiring precise, controllers. 

high-speed measurement of flow or liquid level. 
It’s accurate within 1°%. Equally fast in response 
up the scale or down. Range is continually ad- 
justable in the field. Mount this compact, light- 
weight unit anywhere. 


The Differential Converter operates on the force- MINNEAPOLIS-HONEYWELL REGULATOR Co., 
balance principle, transmitting by a single air Industrial Division, Wayne and Windrim 
line to a pneumatic receiver as far as 1,000 feet | Avenues, Philadelphia 44, Pa.—in Canada, Tor- 
away. It’s the ideal companion for Honeywell onto 17, Ontario. 


For details on how Differential Converters make 
possible tighter control in your most critical 
applications, call your nearby Honeywell sales 
engineer today. He’s as near as your phone. 


For measuring liquid level in closed tanks: One model with a normal range of 0-14 
to 0-200 inches of water, and two suppression ranges of 0-75 and 50-200 inches. 
Suppression spring permits direct, instead of reverse, reading of instrument. 


For measuring flow and liquid level in open tanks: Two models with ranges from 0-20 
to 0-200 inches of water differential and 0-100 to 0-1000 inches. 


@ REFERENCE DATA: Write for Bulletin 2259-1, ‘Differential Converter Liquid Level Transmitter”; Catalog 2321 “Flow Meters”; and Specification 248, 
“Differential Converter Flow Transmitter”. 


H Honeywell 
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CONFERENCE & EXHIBI7 





Make your plans now to exhibit at the 


‘“‘World’s Largest Instrument-Automation Event” 


“The Instrument Industry Show” 


Make your plans now to exhibit at the 


“World’s Largest Instrument-Automation Event” 


FOR EXHIBIT SPACE CONTACT 


Fred J. Tabery, Exhibit Manager 
344 So. Hill St., Los Angeles 7, Calif. 





FOR CONFERENCE INFORMATION CONTACT 


H. S. Kindler, Director of Technical Programs 
Instrument Society of America 
313 Sixth Ave., Pittsburgh 22, Pa. 
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largest double-seated control valve ever made 


When you are talking big control valves, 

talk to Kieley & Mueller. K&M is the largest 
manufacturer of the big ones, control valves 
above 16 inches. Standard globe-type valves are 
available in 20, 24, 30 and 36 inch sizes; even 


larger valves will be produced on special order. 


This 36-inch double-seated angle valve 

closes snugly on giant Teflon seats. The inner 
valve positions responsively, gliding on special 
roller-slide bearings. It’s massive, but is operates 
protected by a K&M patented torque resistor. 
Beyond the problem of size, this valve is 
mounted on its side, and it has been performing 


creditably for over four years. 


BIG or small, if it’s control valves, you'll 

like the pitch-in, helpful approach of your local 
K&M representative . . . plus capable 
engineering and manufacturing follow-thru at 
the K&M plant. 


Write for Bulletin CV-53. 












ABOVE: Partial cross-section of K&M 
36-inch valve showing general con- 
struction. 

AT RIGHT: Actual size of a 36 inch 
valve can be visualized from this illus- 
tration of a workman inside the valve 
body performing finishing operations. 






KIELEY.& MUELLER, INC. 


64 Genung Street - Middletown, New York 







& 
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78th Anniversary ... Oldest U.S. Pressure and Level Control Valve Manufacturer 
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Experiment by two bicycle mechanics, Kitty Hawk. 1903 


BETTMANN ARCHIVE 


Ever wished you had the same chance as the Wright Brothers? 
You have—in missile engineering! 


The Wright Brothers found ex- 
isting aerodynamics concepts to be 
unreliable—so they formulated 
their own. By this ability to see 
further than accepted doctrine 
they started the mainstream of 
aviation development on its way. 
It is this power to reach beyond 
standard ideas that has led 
through every major advance in 
aeronautical science right up to 


the remarkable progress now going 
on in missile engineering. 

If you have this desire to ‘reach 
beyond’ you should be with us right 
now. You’ll find no better place to 
master the problems of very high 
speed, global-range flight. 

Here at North American, we are 
pioneers in this new era of flight. 
A supersonic test vehicle, the X-10, 
is already flying. As a leader in ad- 


vanced weapons systems, we have 
the prime responsibility for the 
SM-64 Navaho Intercontinental 
Missile. This program is unique be- 
cause it is fully integrated; it covers 
every aspect of Missile Engineering 
—including the most advanced de- 
velopments in supersonic airframe 
design and manufacture, guidance 
and control systems, jet and rocket 
engines, and flight testing. 


IF YOUR SPECIALTY IS LISTED HERE, WRITE TODAY FOR OUR FREE BROCHURE: 


Instrumentation Design, Development & Application 


Standards, Drawings Checking, Specifications Writing 


High Temperature Materials Engineering Structures, Stress, Flutter and Aeroelasticity Missile Airframe Design 


Component and System Reliability Engineering Aerodynamics 
Guidance and Flight Control Systems Evaluation 
Engineering Flight Test 


Thermodynamics 


Launching Equipment 


Hydraulic, Pneumatic and Servo Engineering 
Systems and Components Testing Missile and Ground Power 
Field Service and Technical Training 


THE ADDRESS: Mr. M. Brunetti, Engineering Personnel Dept. 91-121SA 
Missile Development Division, 12214 Lakewood Bivd., Downey, California 


NORTH AMERICAN AVIATION, INC. Ae: 
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If your design utilizes an ampliier to boost a 

minute signal for relay operation — or, if you ‘ 
have ‘shelved’ some new product idea because 
the cost, space requirement and other 
drawbacks of amplifiers made the design 
impractical — Sensitrol relays are for you. 

For these tiny, ultra-sensitive relays, which 
operate direct on input signals as slight as 

1 millivolt or ¥ microampere, and handle 
substantial wattage at / 0 volts, entirely replace 
amplifiers, vacuum tubes and auxiliary power 
supplies. They are available with single or 
double contacts, fixed or adjustable, manual or 
solenoid reset. For engineering assistance in 
adapting Sensitrol relays to present products, or 
new problems you have in mind, call your 
nearest Weston representative, or write for the 
Sensitrol bulletin B-25-B . . . Weston Electrical 
Instrument Corporation, 614 Frelinghuysen 














Avenue, Newark 5,N. J. 
tt dtl 
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‘| Boost feeble we 
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WESTON Instruments 
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Single Solenoid: operates 
when solenoid is energized; 
returns automatically when 
de-energized. 


Dual Solenoid: operates when 
either solenoid is energized; 
will not return until opposite 
solenoid is energized. Sole- 
noids may be energized con- 
tinuously or momentarily. 


J.1.C. Construction: single and 
dual solenoids, with sub-plate 
mounting. 





SOLENOID VALVES ELECTROMAGNETIC CONTROL 


Circle 234 on Readers’ Service Card 


Now available: 
full line of ASCO 4-way 
solenoid valves 











(PRESSURE) C2 EXHAUST Cl 


power driven in both directions by line pressure 


Now available in %” through |” sizes, these valves are positive 
in act‘on. When the solenoid is de-energized, line pressure ap- 
pliec. .. “ \e top of the pilot core forces it off the seat, eliminating 
possible sticking caused by residual magnetism. Line pressure 
is applied to Chamber A, moving the piston-disc assembly to 
the left. When the solenoid is energized, Chamber A is ex- 
hausted and line pressure drives the piston to the right. 


absolutely tight seating — no leakage 
Combination of metal to metal and resilient seating provides 


dead tight shut-off — even on air. No grinding, lapping or close 
adjustments are necessary. 


Available in standard, watertight or explosion-proof solenoid 
enclosures, the Bulletin 8344 permits cycling rates to 850 per 
minute — mounted in any position. Design simplicity eliminates 
maintenance problems. 


J.1.C. construction available ! 


These 4 way valves are available in all sizes to meet J.LC. 
(Joint Industry Conference) standards. Valves are provided 
with sub-plates, vapor-proof solenoid enclosures, and manual 
overrides, and ire electrically inoperative when the cover is 
removed. 


New ASCO Condensed Valve Catalog No. 201 is now avail- 
able. Write today for this basic reference on solenoid valves. 


Important announcement... new ASCO plant now being built 


in Florham Park, N. J., will double production capacity and greatly 
extend the range of our research, product development and services. 


AUTOMATIC TRANSFER SWITCHES 


Automatic Switch Co. 


395A Lakeside Avenue, Orange, N. J. e ORange 2-5300 


ASCO 
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Dr. W. Shockley 


Beckman Instruments 


W. A. Griffin 
Daniel Orifice Fitting 


Paul P. Daniel, chairman of the 
poard at Daniel Orifice Fitting Co., 
Los Angeles, recently announced the 
election of W. A. Griffin to the office 
of president. The firm is planning an 
expansion of the Houston, Tex. plant 
facilities and a transfer of executive 
offices from Los Angeles to Houston. 
Griffin succeeds J. G. Holdenried who 
becomes executive consultant. 


x * * 


Dr. William Shockley, director of 
the Shockley Semiconductor Labora- 
tory of Beckman Instruments, Inc., 
and two other American scientists 
have been awarded the 1956 Nobel 
Prize for their development of the 
revolutionary transistor. Announce- 
ment of this year’s award was made 
last month in Stockholm, Sweden. Dr. 
Walter Brattain of Murray Hill, N. J., 
and Prof. John Bardeen of Cham- 
pagne, Ill., share the $38,633 prize. 
King Gustav of Sweden made the 
presentations in Stockholm on De- 
cember 10. 





Z. R. Smith 


L. G. Haggerty 
Potter & Brumfield 


Farnsworth 


Zeke R. Smith has been appointed 
chief engineer and a member of the 
executive staff at Potter & Brumfield, 
Inc., Princeton, N. J. The firm is a 
subsidiary of American Machine & 
Foundry Co. and manufactures elec- 
tric relays. 


= & @® 


Lawrence G. Haggerty has been 
elected president of Farnsworth Elec- 
tronics Co., Fort Wayne, Ind., a di- 
vision of International Telephone and 
Telegraph Corp. Haggerty replaces 
Dr. Harvard L. Hull who resigned to 

ome a vice-president of Litton In- 
dustries. 


December 1956 


W. W. Gilmore has been elected a 
vice-president of Minneapolis-Honey- 
well Regulator Co. He is president 
of the company’s Micro Switch Divi- 
sion and will continue to hold that 
post. Other moves at M-H include 
the appointments of Edwin B. Olson 
as manager of market planning, and 
Richard E. Hoppe, Jr., as director of 
employee training. 





J. P. Arndt, Jr. 


Brush Electronics 


J. R. Harkness 
BJ Electronics 


J. P. Arndt, Jr., has been appointed 
assistant to the vice-president and 
general sales manager of Brush Elec- 
tronics Co., division of Clevite Corp., 
according to an announcement by 
C. B. Hoffman, Brush vice-president. 
Arndt will concentrate on product 
planning and development. 


= &£. @ 


Two important changes have been 
made at the top management level 
of BJ Electronics to further the ex- 
pansion plans for that unit of Borg- 
Warner, according to an announce- 
ment by E. S. Dulin, president of the 
Byron Jackson Division of Borg-War- 
ner Corp. John R. Harkness has been 
named vice-president and Paul J. 
Holmes has been appointed technical 
director. 


2 & 


Howard A. Reid has been appointed 
executive assistant to the vice-presi- 
dent in charge of sales for the Wal- 
worth Co., manufacturers of valves 
and fittings. Reid will coordinate ad- 
vertising, market research, sales 
training, sales promotion and public 
relations for Walworth. 


: ® FP 


The Amphenol Electronics Corp., 
Chicago, Ill., has announced the recent 
appointment of J. Frank Leach to the 
new position of director of manufac- 
turing. He will have over-all produc- 
tion responsibility for Amphenol’s 
multi-plant operations and will corre- 
late these activities with sales, en- 
gineering and accounting. 





The George L. Nankervis Co., Detroit, 
Mich., announced the completion and oc- 
cupancy of this new multi-million dollar 
facility designed to accommodate its own 
manufacturing operations and those of its 
recently acquired subsidiary, the Com- 
mercial Research Division. The Nanker- 
vis Company designs and builds special 
testing equipment for the automotive and 
aircraft industries. Commercial Research 
Division manufactures a complete line of 
flowmeters and calibrating equipment. 


¢ ElectroPata Division of Burroughs 
Corp. has established new district 
sales and service offices in Detroit, 
Philadelphia, Boston, and Rochester, 
N. Y. 


¢ A record sales year in 1956 was 
forecast for the Powers Regulator Co., 
automrtic temperature control manu- 
factyrer, at its bi-annual national 
sales conference in Evanston, IIl., Oc- 
tober 29-31. 


¢ A new, half-million-dollar manufac- 
turing facility will be constructed in 
Wabash, Ind., by Minneapolis-Honey- 
well Regulator Co., according to an 
announcement made last month by 
Paul B. Wishart, president. 


¢ Instrument Practice, a leading 
British magazine on instrumentation 
recently reprinted an editorial by 
Editor C. W. Covey which appeared in 
the June, 1956 issue of the ISA Jour- 
nal entitled “Opportunities Unlim- 
ited.” Our British counterpart quoted 
Editor Covey in full, since, even allow- 
ing for the different conditions in both 


countries, the points raised therein 
nave .rewe significance for Great 
Britain. 

* Bailey Meter Co. has announced 


plans for a two-story addition to its 
new plant in Wickliff, Ohio. Sched- 
uled for completion next July, the 
new addition will add 72,000 sq. ft. to 
the 165,000 sq. ft. one-story unit 
completed last year. 


* A new western field service office 
was opened in Los Angeles last month 
by MB Manufacturing Co., a division 
of Textron, Inc., New Haven, Conn., 
producer of precision vibration test 
equipment for aircraft, electronics and 
other major western industries. 


¢ Beginning of construction of a new 
$300,000 Chicago office-warehouse was 
announced recently by Harold C. 
Mueller, president of the Powers 
Regulator Co., Skokie, Il. 
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CURTISS-WRIGHT 


DYNAMIC CAPACITOR 
ELECTROMETER 


FOR STABLE AMPLIFICATION OF LOW-LEVEL DC SIGNALS 


Measures currents as low as 10-'* amp. * Extremely high input impedance .. . 
10'S ohms. * Low drift — less than + 1 mv per 24 hours, * Uses dependable, 
durable dynamic capacitor. * Accuracy of + 1/2 % full scale. * Only 14” x 10” x 9” 


The Curtiss-Wright Dynamic Capacitor Electrometer is ideal for meas- 
uring minute currents or voltages from high impedance sources. There 
is no 60 cps interference since the Dynamic Capacitor Electrometer 
operates at 1,000 cps. The instrument can be used to measure static 
charges, potentials of floating grids, insulation leakage currents, capaci- 
tor dielectric leakages; and to study transistors and diodes. Its rugged- 
ness, reliability, and high sensitivity make it especially suited for use 
in the nuclear field as a component in reactor control systems and in 
industrial control systems employing radioisotopes as energy sources. 
It can be used for pH determination, and in mass spectrometry. In bio- 
physics and medicine it may be used to measure cell potentials, skin 
potentials, streaming potentials, injury potentials, and nerve impulses. 
Besides providing an indication on its own meter, it will operate any 
standard recorder. For details, write Nuclear Equipment Sales Dept., 
Curtiss-Wright Corporation, Electronics Division, Carlstadt, N. J. 


CURTISS-WRIGHT 


CORPORATION = CARLSTADT, N. J 


PLE CTRORICS 
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/\T CAN MEASURE THE CHARGE 
BETWEEN YOUR FINGERS 





Manufacturing and technical facilities fop 
the aircraft industry, and the American 
missile program, are augmented with the 
recent announcement of formation of g 
new Sandiego Company — Nacimo Prod. 
ucts, 2300 National Ave., National City, 
Calif. Key executives of the firm discus. 
sing plans for missile components are (left 
to right): J. L. Shumway, research physi. 
cist; J. E. Elliott, design engineer; W. p. 
Howell, general manager; C. L. Rubesh, 
president; and R. G. Greenbaum, chief 
engineer. 


Circle 4N on Readers’ Service Card 


* The General Electric Company's 
Atomic Equipment Dept., which cen- 
tralizes all company efforts in de- 
sign, development, manufacturing and 
marketing of peacetime atomic equip- 
ment, has announced completion of a 
move from Schenectady, N. Y., to San 
Jose, Calif. 


* Completion of the second 40,000 
square foot section of its plant near 
Pasadena, Calif., has been announced 
by the ElectroData Division of Bur- 
roughs Corp. 


¢ Task Corp., Pasadena, Calif., will 
increase production capacity by 75 
percent in a $200,000 plant nearing 
completion. Task is engaged in in- 
strumentation, engineering and fabri- 
cating electro-mechanical and hydrav- 
lic equipment, and special electric mo- 
tors. 


* Raymond S. Perry, president of 
Federal Telephone and Radio Co., a 
division of International Telephone 
and Telegraph Corp., has announced 
the organization of Federal Caribe, 
Inc., as a Puerto Rican manufactur- 
ing subsidiary of Federal Telephone 
and Radio. 


* The Weatherhead Co., Cleveland, 
announced it has organized a new 
corporation to acquire the assets of 
Eastern Aircraft Products Corp., and 
the Eastern Precision Parts Co., Inc., 
located at Orange, N. J. The Weath- 
erhead Co. and its subsidiaries are 
prime producers of automotive, alr- 
craft and industrial accessories and 
equipment. 


¢ The Vibrator Division of P. R. Mal- 
lory & Co., Inc., is now operating In 4 
new plant located in DuQuoin, Ill. 
Coincident with the move, Mallory put 
into production three new vibrator 
designs for electronic applications and 
mobile communication equipment. 
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Photoconductivity Conference, edited by 
R. G. Breckenridge, B. R. Russell, and 
the late E. E. Hahn, 654 pp, $13.50. 


: explores the available information 
= pee tectivity. The Conference was 
at Atlantic City and was sponsored by 
the University of Pennsylvania, Radio Corp. 
of America, and Office of Naval Research. 
The book covers enough phases of the subject 
to serve aS an introduction to the field and 
as a monograph for advanced workers. In- 
cludes 30 papers. (John Wiley & Sons, Inc., 
440 Fourth Ave., New York 16, N. Y.) 


on P 
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Applied Electrical Measurements, |saac F. 
Kinnard and 14 contributors, 600 pp, 


$15.00 

This illustrated book offers detailed coverage 
of theory, measurements of electrical quanti- 
ties, and measurements of non-electrical quan- 
tities by electrical means. The subject matter 
js treated within the framework of the familiar 
branches of physics — electricity, light, heat, 
statics and kinetics, liquids and gases, and 
time. A method is also shown for analyzing 
and synthesizing measurement devices and 
systems. (John Wiley & Sons, Inc., 440 Fourth 
Ave., New York 16, N. Y.) 


Electrical Testing and Troubleshooting, 
Phillip T. Green, 191 pp, $4.00 


This book explains how to locate and correct 
faults in circuits of all kinds, including control- 
lers, motors, transformers and transmission 
lines. The book opens with a simplified briefing 
on electrical symbols and diagrams followed by 
detailed discussions on the book’s many topics. 
(The Industrial Press, 93 Worth St., New 
York 13, N. Y.) 


Nuclear Fuels, D. H. Gurinsky, G. J. 
Dienes, 364 pp. 


Based on carefully selected and integrated ma- 
terials, much of which has been disclosed for 
the first time at the Geneva Conference, this 
volume offers a clear, compact picture of the 
present status of the field of nuclear fuels. 
The book is organized into three sections: the 
metallurgy of uranium and thorium; radiation 
effects; and solid and fluid fuels. (D. Van 
Nostrand Co., Inc., Princeton, N. J.) 


Electronic Computers and Management 
Control, George Kozmetsky, Paul 
Kircher, 296 pp, $5.00 


Here is a clear, non-technical explanation of 
management’s newest tools—electronic data 
processing and operations research. This book 
can serve as a guide in evaluating these scien- 
tifie methods which can open new avenues to 
management efficiency. (McGraw-Hill Book 
Co., Inc., 330 W. 42nd St., New York 36.) 


Industrial Control Instruments, B. Chester 
Delahooke, 170 pp, $4.75 


This well illustrated book is a revision of the 
material contained in ‘“‘Fundamentals of Pres- 
sure and Temperature Instruments” and ‘“‘In- 
struments and Process Control.” Bourdon 
tube elements, accessories for pressure gages, 
temperature effects, vapor pressure thermal 
systems, basic control theory, graphic panel 
control systems, - specialized controllers are 
typical of the subjects contained in the book. 
(Delmar Publishers, Inc., Albany 1, N. Y.) 


Introduction to Electronic Analogue Com- 
puters, C. A. A. Wass, 231 pp, $6.50 


Here is a book helpful to those active in the 
design and development of electronic computers 
and engineers using analog computers in their 
daily work. It is an informed and detailed ac- 
count of analog computing, concerned with 
the design, operation, and applications of com- 
puters. The book contains 149 illustrations. 
(McGraw-Hill Book Co., Inc., 330 W. 42nd St., 
New York 36.) 


Introduction to Printed Circuits, Robert 
Swiggett, 112 pp, $2.70 


Here is a comprehensive text on printed cir- 
cuits, the recent development that has revo- 
lutionized the electronics industry. The author 
gives complete coverage to the various manu- 
facturing processes used. Numerous practical 
applications are discussed and the maintenance 

niques peculiar to printed circuits are 
clearly explained. (John F. Rider Publisher, 
Inc., 116 W. 14th St., New York 11.) 
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For the career-minded engineer whose 


interests lie in these categories, contact... 


MANAGER, 
ENGINEERING PERSONNEL 


Dept. P 


INSTRUMENTATION 
ENGINEERING 


INSTRUMENTATION ENGINEERS 

Design and development of complex 
instrumentation systems for guided 
missiles and remote-controlled aircraft. 


FLIGHT TEST INSTRUMENTATION 
Engineer to evaluate methods of data 
gathering for a missile test vehicle. 
Initiate and supervise instrumentation 
procurement, laboratory evaluation 
and installation tests, circuitry design, 
personnel liaison, customer contact, 
and design analysis. 


INSTRUMENTATION ENGINEER 

Engineer for design, development and 
evaluation of electromechanical and 
electronic components of measurement 
systems for laboratory and aircraft 
flight test instrumentation. B.S. in 
Electrical Engineering and experience 
in instrumentation, guidance, servo- 
mechanisms or telemetering desirable. 


ELECTRONICS, MECHANICAL OR 
INSTRUMENTATION ENGINEER 
Engineer with good electfo-mechanical 
background. Experience in design, 
development, evaluation and applica- 
tion of flight and ground test instru- 
mentation. To be responsible for the 
evaluation of commercial components 
and the design and development of 
aircraft flight and ground test instru- 
mentation. 


ELECTRONIC ENGINEER 

Engineers with M.S. and 2-6 years 
experience for evaluation of instru- 
ments and instrumentation systems. 
Design and development of electronic, 
electroacoustic and _ electromagnetic 
components of measurement systems 
for laboratory and aircraft testing. 





Bere 


P.O. Box 1 e Buffalo, N. Y. 





Flow Transmitters 


e These pneumatic and electric 
transmitters are for use with 
firm’s Rotameters. Features rep- 
resent an approach to standardi- 
zation and in-the-line perform- 
ance. The Mag/Nu/ Matic Pneu- 
matic Transmitter employs direct 
force balance to minimize me- 
chanical motion. The Elec/Tru 
Matic Electric Transmitter uti- 
lizes strain gage element. Brooks 
Rotameter Co., Lansdale, Pa. 

Circle 1P on Readers’ Service Card 


Test Set 


e Now available to electronic 
laboratories is this new test set 
for the minority charge carrier 
lifetime of a semi-conductor ma- 
terial. The system is made up 
of three units: a test cabinet, a 
535 Tektronix Oscilloscope with 
a 53/54C dual beam plug-in unit, 
and a Tektronix 121 Preampli- 
fier. Marvelco Electronics Divi- 
sion of National Aircraft Corp., 
Tulare Ave., Burbank, Calif. 


Circle 2P on Readers’ Service Card 


Liquid Level Gage 


e These Remote Reading Liquid 
Level Gages are available for use 
where the gages have to be 
mounted high or low on the in- 
strument panel, or at other 
points. They give instant remote 
reading of liquid levels of boil- 
ers, tanks, etc. with accuracy of 
% of 1% of scale reading. They 
bring the liquid level to where 
it can be seen. Jerguson Gage & 
Valve Co., Somerville 45, Mass. 

Circle 3P on Readers’ Service Card 


Transmitter 


e Previously unchecked sources 
of steam, water and air in de- 
partmental consumption can now 
be easily and economically cost- 
accounted with this new 200TD 
Fixed Range Differential Trans- 
mitter. It offers no barrier to 
control engineer the complete 
processes in a plant. Calibration 
accuracy is better than 1% while 
sensitivity exceeds 0.1%. Taylor 
Instrument Cos., Rochester, N. Y. 
Circle 4P on Readers’ Service Card 






Galvanometers 


@ Manufacturer has announced 
availability of these three addi- 
tions to its line of high-perform- 
ance galvanometers. Two of them 
are designed to match the com- 
monly-used strain-gage-bridge re- 
sistance while the third type 
matches resistance bridges of 350 
ohms. They provide high fre- 
quency-response without sacrifice 
of sensitivity. Consolidated Elec- 
trodynamics Corp., Pasadena. 
Circle 5P on Readers’ Service Card 


Tube Cutter 


e This new Hi-Duty Tube Cutter 
includes a spare cutting wheel in 
a recess behind the reamer and is 
designed for use with copper, 
steel or aluminum tubing from 
%” tol” OD. Features include 
free wheeling ball bearing action, 
retractable reamer, flare cut-off 
groove for removing damaged 
flares, and concealed feed mecha- 
nism. Imperial Brass Mfg. Co., 
W. Harrison St., Chicago 7. 
Circle 6P on Readers’ Service Card 


Mechanical Integrator 


e Consisting basically of a disk, 
drum and ring, this new floating 
ring integrator is available for ap- 
plications ranging from chart in- 
tegrators and servo mechanisms to 
variable speed drives and linear 
to rotary motion convertors. It 
took second prize at ISA’s “New 
Ideas in Instrumentation Contest” 
during the New York Show. Op- 
timum Engineering Co., Grand 
Prairie, Tex. 

Circle 7P on Readers’ Service Card 


Portable pH Recorder 


e@ These portable, self-contained, 
pH measuring and recording in- 
struments requiring no external 
power supply are available for 
field surveys of stream pollution, 
waste-treatment plant effluent, 
and industrial water supplies. 
Also for in-plant studies where 
a permanently mounted pH re- 
corder is now desired, or where 
power is not available. The Bris- 
tol Co., Waterbury 20, Conn. 

Circle 8P on Readers’ Service Card 
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Storage Oscilloscope 
e The only scope with a memory, this 
Model 103 Memo-Scope incorporates the 









HYDRAULIC, ELECTRO-HYDRAULIC 
CONTROLS, POSITION SERVOS 





ASKANIA 
Hydraulic and 
Electro-Hydraulic 
Valve Actuators 


Askania valve actuators are available 
in both hydraulic (Figs. 2 and 3) and 
electro-hydraulic (Fig. 1) units. 


Memotron Ray Storage Tube by Hughes. 
It combines the unique quality of informa- 
tion persistence with all the features of a 
superior quality laboratory oscilloscope. 
Hughes Products, Electron Tubes, Interna- 
tional Airport Station, Los Angeles 45, FIGURE 1 
Calif. 


Circle 9P on Readers’ Service Card 





When you use Askania Hydraulic 
or Electro-Hydraulic Actuators, you 
have reliable, positive and powerful! 
control action with low break-loose 
characteristics. 


patos 





Accelerometer 
e This subminiature high temperature ac- 
celerometer will measure three mutually 


Askania straight type cylinders 
(Fig. 2) can be applied to almost any 


slide stem valve. 


Askania crank-type cylinders 
(Fig. 3) provide a convenient 
means of operating butterfly and 
other type valves...are easily ad- 
justable to the desired stroke and 
provide increased control stabil- 
ity at low rates of flow. 





FIGURE 2 


perpendicular accelerations simultaneously. 
Designated Glennite Model AHT-30T, the 
new instrument will operate accurately in 
temperatures from —65°F to +350°F and 
features an acceleration range up to 500 g, 
frequency response from 25 to 20,000 cps, 
and sensitivity of 0.8 mv/g. Gulton In- 
dustries, Inc., 212 Durham Ave., Metuchen, 
N. J. 


Circle 10P on Readers’ Service Card 


Various models of the exclusive 
Askania Jet-Pipe Regulator can be 
used to operate the straight and crank- 
type cylinders shown. 


Electro-Hydraulic 
Actuators 


Askania Electro-Hydraulic Valve 
Actuators facilitate the use of electric 
controilers...they are self-contained, 
final control elements. They produce 
accurate, heavy duty action...deliver 
a 600 Ib. thrust to slide stem valves 
up to 8 inches. 





Rectifier Stacks 
@ This 600-volt rectifier stack is designed 
especially for power applications where 





ee 








FIGURE 3 





DO THIS TODAY 


Be sure to send for your copies of bulletin Nos. 200 and 304 
which describe and illustrate Askania hydraulic and electro- 
hydraulic valve actuators. Write Askania Regulator Company, 
264 E. Ontario, Chicago, III. 








high ambient temperature, reliability, high 


efficiency and miniaturization is of prime 
importance. They are available in all cir- ASKhA NIA REGULATOR COMPANY 


cuit types with rms inverse voltage ratings “CONTROLS FOR INDUSTRY”’ 

of 70 v, 105 v, 140 v, 210 v, 280 v, 350 v, HYDRAULIC, ELECTRONIC CONTROLS & SERVOS, GENERAL SYSTEMS, > 
and 420 vy, with de output currents up to. ENGINEERING & COMPUTER SERVICE, VALVE ACTUATORS & CYLINDERS 

45 amps at 75°C ambient temperature. 

International Rectifier Corp., El Segundo, A SUBSIDIARY OF 

Calif. 
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> new products 





Relief and Back Pressure Valves 


@ Manufacturer has announced availabili- 
ty of its new line of relief valves and back 
pressure valves which can be used with 
corrosive fluid at pressures to 1500 psi and 
temperatures to 250 F. The top works of 
these valves are protected by Kel-F thermo- 
plastic diaphragms. Available in standard 
%4, %, % and 1” sizes, these valves offer a 
wide range of pressure settings which are 
easily made with a screw driver. Milton 
Roy Co., 1300 E. Mermaid Lane. Phila- 
delphia 18, Pa. 


Circle 12P on Readers’ Service Card 





Power Supply 


e This adjustable-out- 
put constant voltage 
de power supply — the 
“DC Solavolt” — has 
been announced. The 
unit combines a con- 
stant voltage transform- 
er, a germanium recti- 
fier, and a special high- 
capacitance filter sec- 
tion with small choke 
to yield strictly laboratory standards of performance. It is avail- 





Edge Guide Control 


e This new and improved Edge 
Guide Unit is now available for 
light duty service in the rubber. 
plastics, textile and paper con- 
verting fields. The model is more 
compact than the one formerly 
available and comprises a self- 
contained regulator, motor, pump 
and oil supply which makes it 
easier to install. Askania Regu- 
lator Co., Subsidiary of General 
Precision Equipment Corp., 240 
E. Ontario St., Chicago 11, IIL. 


Circle 14P on Readers’ Service Card 


Universal Test Bench 


e This universal test 
bench provides com- 
plete facilities for test- 
ing and quality control 
of electrical compo- 
nents. The bench in- 
corporates a variety of 
instrumentation for the 
measurement of speed, 
time interval, voltage, 
current, resistance, 
power, torque, etc., and 

















able in six models providing an output adjustable in different includes regulated pow- i 
voltage ranges. Sola Electric Co., 4633 W. 16th St., Chicago er supplies, load banks, etc., as required. Performance Measure P 
50, Ml. ments Co., 15301 W. McNichols Rd., Detroit 35, Mich. a 
Circle 13P on Readers’ Service Card Circle 15P on Readers’ Service Card - 
For engineers with research problems... 
Pi 


two useful publications in the area 
between science and engineering. 


REVIEW OF SCIENTIFIC INSTRUMENTS ( 
Since 1923, the leading publication in the field of scientific instrumentation. Over 1,000 pages 

annually of the latest original research material on new instruments for measurement and control. Written 

and edited by experts, the "Review" is the most widely quoted and referenced publication in its field. 
Indexed annuall “s subject. Circuits, computers, counters, electrical and gas measurement, laboratory 
techniques, seas A microwaves, nuclear machines, vacuum techniques, X-Ray diffraction, many others. 
Over 88 subjects covered. Aliso regular departments of Laboratory and Shop Notes, New Instruments, ‘ 
New Materials. Annually, 12 issues, $9.00. Single copy, $1.25. 1 


JOURNAL OF APPLIED PHYSICS 

For engineers and scientists alike. Since 1937, devoted to general physics and its applications to en- 

gineering, industry, and the other sciences. Publishing annually more than | ,500 pages of authoritative and 

useful information for technical personnel in industry. Over 60 subjects covered, with special emphasis on 

semi-conductors, computing techniques, electron tubes, electrical conductivity, electromagnetic waves, 
nuclear reactors, ferromagnetic materials, plastics, metallurgy, and X-Ray diffraction. 

The results of scientific research are coming so rapidly today, that the products of industry are being 

affected almost daily. Every industrial laboratory and engineering department can usefully employ the 

Journal of Applied Physics to keep abreast of these new developments. Annually, 12 issues, $12.00. Single 


eawte Published By 
AMERICAN INSTITUTE OF PHYSICS 
57 East 55 Street New York 22, N. Y. 


Inquiries regarding membership in the American Institute of Physics or any of its 
Member Societies are invited. Please address, Executive Secretary, 57 East 55 Street, 


New York 22, N. Y. 
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Coordinatograph 

e This Coordinatograph, for precise 
plotting of X and Y coordinate posi- 
tions, now is available with English 
scales and adapter for beam compass. 
Working surface is 4744” x 4744” and 
plots points within .001”. It is useful 
in production of gage charts, in air- 
craft lofting, turbine blade layouts, 
precision drawings of small parts, 
and other precise drafting applica- 
tions. Radii from 12” to 40” can 
be plotted with beam compass. English 
scales are in ratios of 10:1, 20:1, 50:1. 
Aero Service Corp., 210 E. Courtland 
St., Philadelphia 20, Pa. 

Circle 16P on Readers’ Service Card 





Rotary Switch 
ga e This heavy-duty rotary 
multipole switch, assembled 
with solenoid rotating de- 
vices that drives the switch 
through the cycle of contact 
positions, provides remote 
automatic or semi-automatic 
control of a series of com- 
plex circuits. The indexing 
"stroke of the solenoid device 

is matched to the degree of 
rotation between contact positions of the switch, and drives the 
rotor one position each time the solenoid circuit is closed. Electro- 
Switch Corp., Weymouth 88, Mass. 

Circle 17P on Readers’ Service Card 





Pneumatic Scale Feeder 


@ This new continuous grav- 
imetric feeder utilizing 
pneumatic instrumentation 
has been introduced. The 
Merchen Pneumatic Scale 
Feeder is controlled by a 3 
to 15 psi air signal set man- 
ually or automatically in 
proportion to an air signal 
from an external source. The 
feeder has a guaranteed 
minute to minute accuracy of +1% over a 3 to 3000 pound per 
minute feed range. Wallace & Tiernan, Inc., Belleville 9, N. J. 
Circle 18P on Readers’ Service Card 





High Pressure Transducer 


e@ This Model P2G, a mag- 
netic reluctance pressure 
transducer of the diaphragm 
type is available in full-scale 
ranges from 1000 to 10,000 
psig. The instrument op- 
erates in recording and con- 
trol systems compatible with 
inductance-ratio input de- 
vices, and makes _ possible 
staiic and dynamic pressure 
measurements accurate within + 1 percent full scale. Pace 
Engineering Co., 6914 Beck Ave., North Hol’ywood, Calif. 
Circle 19P on Readers’ Service Card 
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Parker Weld-lok 
tube fittings 
1/4 through 2” 0.D. 


© Permanent joints . . . for 
extreme temperatures .. . 


corrosion conditions. 
Simply insert tube, then 
weld. No special gripping 
fixtures. Tapered socket 
aligns and holds tube. 
Correctly induced weld un- 
affected by vibration, shock 
or thermal distortion. 
Steel, stainless steel. 

Ask for Catalog 4370 list- 
ing shapes, sizes, 


Pe rker 


Hydraulic ond fluid 
system components 


Order from your Parker Distributor — or Tube 
| and Hose Fittings Division, Section 425-M, The Parker 
| Appliance Co., 17325 Euclid Ave., Cleveland 12, Ohio 
L 


re 
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The only portable potentiometer 








pyrometer with interchangeable 
direct-reading scales 






Temperatures 
Read Directly. 
No graphs, 
charts or 
conversion 
tables 














Interchangeable 
scales measure 
all types of 
thermocouples 


.. checks and calibrates all types 
of temperature instruments. 


“Pyrotest’” is the most versatile instrument of its type. 
Compact, rugged, easy to carry (12 Ibs... . 124%" x 


9” x 844”). Accurate to % of 1%. 5 instruments in one— 
with a scale for every use, interchangeable in 30 sec- 
onds. Self-contained power supply. Write for free Bul- 
letin 112. 


TECHNIQUE 
ASSOCIATES, INC. 


211 E€. SOUTH STREET 
INDIANAPOLI!S 25, IND. 


Circle JOA on Readers’ Service Card 





73A 





a, 


| 





DED OEE Merry 


AEA A SEES Cea ti 


aan Saat 





Vaporizer Regulator 


@ Bulletin 1832 reports on a new vapor- 
izer regulator which assures vaporization 
and permits pressure control of liquid sam- 
ples being introduced into analyzers and 
other petrochemical-monitoring instruments. 
It was designed for use with infrared 
analyzers and _ refractometers. Consoli- 
dated Electrodynamics Corp., 300 N. Sierra 
Madre Villa, Pasadena, Calif. 


Circle 1L on Readers’ Service Card 


DC Hypots 

@ New Bulletin 14-2 announces firm’s ex- 
pansion in the DC Hypot line. The instru- 
ments described are specifically designed 
for dielectric strength testing on the pro- 
duction line and in maintenance depart- 
ments, material laboratories, and for use 
in the field in the testing of wire and cable 
installations. Associated Research, Inc., 
3758 W. Belmont Ave., Chicago 18, IIl. 


Circle 2L on Readers’ Service Card 


Magnetic Control System 


e A brochure on the Numar Model C-1 
magnetic field control system, a precision 
regulator for the stabilization and control 
of electromagnetic fields, is available from 
the Nuclear Magnetics Corp., a subsidiary 
of The Perkin-Elmer Corp., Norwalk, Conn. 


Circle 3L on Readers’ Service Card 
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Infrared Analyzers 


e A discussion of the application of firm’s 
infrared equipment to monitor CO, COs or 
CH, content of metallurgical atmospheres is 
available in Folder N-91-620(1). The pub- 
lication describes continuous measurement 
of these gas components from the output of 
endothermic or exothermic generators or in 
the furnace itself. Leeds & Northrup Co., 
Philadelphia 30, Pa. 
Circle 4L on Readers’ Service Card 


Amplifier 
e Bulletin CH374 describes the Hilger- 


Negretti dc Amplifier—an ultra sensitive, 
zero drift galvanometer amplifier for use in 
measurement of extremely low currents and 
potentials. Jarrell-Ash Co., 26 Farwell St., 
Newtonville 60, Mass. 

Circle 5L on Readers’ Service Card 


Reducing, Relief Valves 


e@ A new brochure on the use of high pres- 
sure reducing and relief valves in plastics 
molding operations is being offered. It is 
entitled “Proper Regulators Simplify Plas- 
tics Molding Operations.” Atlas Valve Co., 
280 South St., Newark 5, N. J. 


Circle 6% on Readers’ Service Card 
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Data System 


e@ Bulletin 494 describes firm’s new Model 
“111” Data Systems which has been called 
“the link between sensing elements and 
computer” in chemical industries. Addi- 
tional applications include pilot plants, 
weather logging, atomic reactor monitoring, 
structural testing, wind tunnel testing, 
monitoring of steam plants and many oth- 
ers. Scientific Instruments Div., Beckman 
Instruments, Inc., 2500 Fullerton § Rd., 
Fullerton, Calif. 


Circle 7L on Readers’ Service Card 


Automatic Instrumentation 


e@ New folder containing technical bulle- 
tins describing company’s automatic instru- 
mentation components and systems is avail- 
able. Some topics covered are resistance 
bridge indicator, voltage ratio indicator, 
miniature bridge balance, warning systems, 
and others. Fairchild Electrotechnics, Divi- 
sion of Fairchild Engine and Airplane 
Corp., 118 E. 16th St., Costa Mesa, Calif. 


Circle 8L on Readers’ Service Card 


Temperature Controllers 


e A well-illustrated brochure gives com- 
plete specifications on a new series of bulb- 
and-capillary indicating temperature con- 
trollers recently developed. It describes 


how user can tailor a controller to spe- ~ 


cific operating requirements by selecting 
from the proper “building blocks.” Fenwal, 
Inc., Ashland, Mass. 


Circle 9L on Readers’ Service Card 


Control Valves 


@ Bulletin describes company’s complete 
line of Series LB control valves. It gives 
details on construction and operating char- 
acteristics of the control valves available 
in sizes 1” through 4”. Specify Bulletin 
LB-2, Conoflow Corp., 2100 Arch St., Phila- 
delphia 3, Pa. 


Circle 10L on Readers’ Service Card 


Thermistors 


@ Revised 53-page manual on Thermistors, 
thermally sensitive resistors for automatic 
detection, measurement and control of 
physical energy, has been announced. Re- 
ferred to as TH-13A, the new publication 
describes the latest general material and 
operating characteristics of the electronic 
semi-conductors as well as general types 
of applications. General Electric Co., 
Metallurgical Products Dept., Detroit 32, 
Mich. 


Circle 11L on Readers’ Service Card 


Radiography Data 


e A 12-page booklet entitled “Noreleo ¥. 
Ray for Industry” containing operating an4 
application data on six different types of 
radiography units, is available gratis fron 
the Instrument Division, North American 
Philips Co., Inc., 750 S. Fulton Ave., Mount 
Vernon, N. Y. 


Circle 12L on Readers’ Service Card 


Annunciator Systems 


e@ Catalog 100B describes the complete 
line of standard, integrated Panalarm Ap. 
nunciator Systems for industry. The new 
catalog organizes, in 14 sections, the com. 
plete story of the Panalarm Annunciator 
System. Panalarm Div., Panellit, Inc., 740] 
North Hamlin Ave., Skokie, Ill. 


Circle 13L on Readers’ Service Card 


Circuit Breakers 


e New bulletin covering general purpose 
circuit breakers of the hydraulic-magnetic 
type has been released. It describes in de- 
tail the hydraulic-magnetic principle. de. 
sign, operation, and application of this cir- 
cuit breaker. Bulletin 3411, Heinemann 
Electric Co., 507 Plum St., Trenton 2, N. J. 


Circle 14L on Readers’ Service Card 


Vacuum Pumps, Boosters 


e@ Bulletin 5H3 describes firm’s three, four, 
and five stage steam jet vacuum pumps and 
vacuum boosters. This bulletin is the third 
in a series of bulletins which detail the line 
of jet vacuum pumps designed and manu: 
factured by Schuette and Koerting Co. 
Cornwells Heights, Bucks County, Pa. 
Circle 15L on Readers’ Service Card 


Spectrographic Chemical Analysis 


e Folder gives a complete illustrated de- 
scription of quantitative spectrographic 
chemical analysis. It thoroughly covers 
these six topics: excitation, sample prepara 
tion, the spectrograph, developing, line 
measuring, calculating. National Spectro- 
graphic Laboratories, Inc., 6300 Euclid 
Ave., Cleveland 3, Ohio. 


Circle 16L on Readers’ Service Card 


Pneumatic Level Controller 


e Bulletin F-4 is available describing firm's 
pneumatic level controller “Level-Trol”. The 
bulletin outlines the principle of operation 
of the displacement type float, and illus 
trates the construction available for vati- 
ous applications. Fisher Governor Co, 
Marshalltown, Iowa. 

Circle 17L on Readers’ Service Card F 
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For all flow measuring problems... 


F& P HAS THE ANSWER 


Corrosive fluids or gases, corrosive atmospheres, 
high temperatures and high pressures are com- 
mon flow measuring problems. ..and they’re 
being solved every day with Fischer & Porter 
flowmeters. 


Two of the most popular types of F&P flow- 
meters are the 1700 Series Flowrator meter and 
the all-metal Fig. 52 armored Flowrator meter. 
These versatile meters give you a predictable 
calibration performance in all ranges doing 
away with the necessity of individual calibra- 
tion. You can get maximum corrosion resistance 
because both meters are available in many 
different materials. 

Here are just a few of the features of the 1700 
Series flowmeters: 

Stainless steel enclosure standard Eliminates 
costly maintenance because corrosive atmospheres 
are no problem. 


Three designs in one basic instrument Side plate 
construction gives extra rigidity and prevents 
Operating stresses and strains from being trans- 
mitted to the tube . . . standard enclosure gives 
extra protection against accidental tube breakage 
... pressure enclosure gives maximum protection. 


End fittings rotate 360° Simplifies piping arrange- 
ment. 


Built-in panel mounting fittings Longer bolts are 
all that is needed for front or rear panel mounting. 


Controlled outside tube diameter Permits the use 
of molded tefion liner and pre-cut packing rings 
interchangeable within meter size. 

The Fig. 52 armored Flowrator meter is another 
favorite of industry. Here’s why: 

Cold-formed metering tubes Unique cold forming 
of precision-bore metal metering tubes eliminates 
price differential between glass tube flowmeters 
and all-metal flowmeters . . . assures complete 
interchangeability of metering tubes. 

150 Ib. and 300 Ib. flanges standard Eliminates 
any problem in the matching of flanges. 

Only one moving part Minimizes maintenance and 
pressure drop. 

This is only part of the story on what F&P 
flowmeters can do for your process. To get all 
the details on 1700 Series and Fig. 52 Flow- 
rator meters, write to Fischer & Porter Co., 
626 County Line Road, Hatboro, Penna. 


Catalogs on other F&P flowmeters 


10-A-10—Introduction to F&P Flowrator meters 
10-A-43—High capacity Flowrator meters 
10-A-93—Selection Guide for Flowrator meters 
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| X-Y CURVE ; { POINT 7 7 
j RECORDER FOLLOWER PLOTTER 

suslientastententantantestibetentententententent e new literature Pre 
MOSELEY | as 


AUTOGRAF “antrot vaive 2 











MODEL 1 portable type~—___._ 2: rain ie | e Bulletin has been issued on the Type que 
Diaphragm Control Valve which provide val 
Now offered in four versatile models, the accurate pressure reduction and regulation uct 


of steam, water, air, oil, brine and imoy 





Moseley AUTOGRAF X-Y recorder is a liquids and gases. It includes detailed 
high quality, precision instrument providing information on the valve’s available size. 
economical means for plotting data quickly specifications and dimensions, pressure ang 
; Se a aa temperature ratings, and other importay | Cc 
easily, and accurately. It is widely used in data. A. W. Cash Co., P.O. Box 551. De ‘ 
research, development, and test laboratories catur, Ill. - 
where quantities of mechanical, physical Circle 158 on Readers’ Service Cag me 
and electrical data are being collected daily. nt 
. = Electronic Infrared Analyzer | , 
Features include ranges from 5 millivolts - . 
to 500 volts; 200,000 ohms per volt input e A new electronic infrared analyzer, de. da 
; , ‘ signed to fill the need for a moderately. H 
resistance; zero set and full scale zero off-set; priced instrument for most continuous-floy 
speeds up to % second, full scale; better chemical analysis problems, is outlined jp 
than 0.25% accuracy brochure. The new analyzer is a simpli. 
‘ c fied modification of an earlier model. Mine C 
A complete line of accessories is available Safety ———e Co., 201 N. Braddock | 
. Ave., Pittsburgh 8, Pa. 
for almost any data translation problem. ee : 
Circle 19L on Readers’ Service Card te 
al 
wite or | F.L:MOSELEY CO. 
mplete 409 N. Fair Oaks Ave 7. Ses : 
2 eel specifications Pasadena, California | @ “Data For Decision” is the title of a pub- C 
MODEL 4 rack type ___ —_» & lication describing the revolutionary Alwac | 
Circle 722A on Readers’ Service Card 7 | 800 electronic data processing system de- 


signed for a wide range of business, indus- 
trial and scientific applications. Alwac is 
capable of more than 11,000 additions, and ‘ 


AY. WwW Ca nera ( ‘ses Mi rrors | over 3000 multiplications or 2000 divisions 


per second. Logistics Research, Inc., 14] ‘ 
| » 4 a XY S. Pacific Ave., Redondo Beach, Calif. I 
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a a Vibration Pickups and Meters 
In precision 


e A six-page bulletin that describes both 


‘< Ce fj | — vibration pickups and meters has been pub- 
I Ange mae! lished by manufacturer, for use by design 
< ; nhc 
and test engineers engaged in precise vibra- 
VV & . . | ti analysis. B in 124E, MB Manv- 
=\ = 1¢ an ° tion analy i Bulletin ] 1E, ME fanu 
. facturing Co., 1060 State St., New Haven 
11, Conn. 
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quality hav® played iH im elalels r Tel-O-Set Indicator 


@ Specification $1001-1 describes 34” con- 
centric dial Tel-O-Set indicators, primarily 
intended for use on graphic panels. They 
are also useful in applications where small- 
sized circular scale indicators are needed. 
Minneapolis-Honeywell Regulator Co., In- 
dustrial Division, Wayne and Windrim 
Aves., Philadelphia 44, Pa. 
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Errata 


e An error has been detected in an article 
appearing in the September issue entitled 
“Preventive Maintenance Pays Off.” On 
| page 316 under a paragraph headed “The 
| Index,” where it reads “Thus, ‘F-l’ is & 
monthly check . . .” should be revised to 


Circle 73A on Readers’ Service Card read “Thus, ‘F-1’ is a weekly check ...”: 
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Pneumatic, Hydraulic Components 


Bulletin 156 describes a line of preci- 
sion hydraulic and pneumatic components. 
It presents in detail company’s standard 
line of selector valves, restrictor valves, se- 
quence valves, brake control and parking 
valves, and shut-off valves. Aircraft Prod- 
ucts Co., 300 Church Rd., Bridgeport, Pa. 
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Constant Modulus Alloy 


e Twenty-page booklet covers elasticity of 
metals and alloys, basis for the constant 
modulus of ni-span c, effect of heat treat- 
ment, applications,, available forms and 
other pertinent information on cibstabt 
nidulus alloy. Photographs, charts and 
data sheets are used as illustrations. The 
H. A. Wilson Co., Union, N. J. 
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Control Systems 


e AccuRay Strip Thickness Control Sys- 
tems to improve uniformity, save materiai, 
and increase production in the metalwork- 
ing industry are described and illustrated 
in Bulletin 1556 published by Industrial 
Nucleonics Corp., 1205 Chesapeake Ave., 
Columbus 12, Ohio. 
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Switches and Relays 


e New catalog illustrates and describes ap- 
proximately 40 different switches and relays, 
ranging in size from standard size units to 
the miniature, and outlines the operations 
and characteristics of each. The Jaidinger 
Mfg. Co., Inc., 1921 W. Hubbard St., Chi- 
cago 22, Ill. 
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Microvoltmeter 


@ Data sheet outlines and illustrates the 
MV-51A dc transistor voltmeter which has 
a sensitivity of 0-10 microvolts and covers 
a total measuring range to 10v with a total 
of 13 ranges. Input impedance is 1 k on 
all low ranges, up to 0.1 mv, and then in- 
creases proportionately with the measuring 
range until it reaches 10 meg on the 10 
v range. Millivac Instrument Corp., 444 
Second St., Schenectady, N. Y. 
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New Instruments 


@ Measurements Corp., Boonton, N. J., an- 
nounced the publication of five new techni- 
cal bulletins describing its latest instru- 
ments: Models 58-AS Radio Noise and Field 
Strength Meter; 84-TVR UHF Standard 
Signal Generator; 202-C Standard Bar- 
retter Bridge; 210 Series of Standard FM 
Signal Generators; and Model 505 Stand- 
ard Test Set for Transistors. 
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ANALYTICAL 
ENGINEERS 


At Hawthorne, in Southern California, Northrop 
Aircraft has a continuing need for experienced en- 
gineers seeking new opportunities. There are 
attractive positions open in the following fields: 
Aerodynamics, Dynamics, Thermodynamics, 
Stress, Loads, Performance Analysis. 

In Northrop’s superbly equipped multi-million- 
dollar engineering and science center, now near- 
ing completion, you will be given constantly fresh 
and challenging assignments. Present programs 
include Northrop’s new supersonic trainer air- 
plane, the Snark SM-62 intercontinental guided 
missile, plus advanced aircraft and missile pro- 
jects yet to be revealed. 

You'll be associated with a high-calibre engi- 
neering team that has established an outstanding 
record in aeronautical design and development. 
Your initiative and ideas will be recognized, en- 
couraged and rewarded, for at Northrop Aircraft 
the progress of personnel is as important as the 
progress of projects. 

Besides attractive remuneration, you will enjoy 
other benefits unexcelled in the entire industry — 
retirement plans, health and life insurance, col- 
lege educational reimbursement plan, regular 
vacations plus extra year-end vacations with pay. 
Easily-reached mountain, desert and beach re- 
sorts in sunny Southern California offer year 
‘round attractions for you and your family. 

You will find the career opportunity you are 
seeking at Northrop, pioneer in the design and pro- 
duction of all weather and pilotiess aircraft. If you 
qualify for one of these attractive positions, con- 
tact the Manager of Engineering Industrial Rela- 
tions, Northrop Aircraft, Inc., ORegon 8-9111, 
Extension 1893, or write to: 1015 East Broadway, 
Department 4600-V , Hawthorne, California. 


NORTHROP 


NORTHROP AIRCRAFT, INC., HAWTHORNE, CALIFORNIA 


Producers of Scorpion F-89 Interceptors and Snark SM-62 Intercontinental Missiles 
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More Accurate 
Level Reading 


of LOW 
TEMPERATURE 
LIQUIDS... 


JERGCUSON 


Large Chamber 


NON-FROSTING “ 
GAGES 


You get the highest possible 


accuracy of reading on low temper- 
ature, low boiling point liquids with 
the patented Jerguson Non-Frosting 
Gage in the New Large Chamber 
model . . . because it insures less 
turbulence at the meniscus, and 
clear vision at the vision slot. 

This new Jerguson model has 6 
times larger area at the meniscus 
than the standard gage, so that there 
is a marked reduction in turbulence 
with light gaseous fluids that tend 
to boil or surge. Moreover, the 
problem of frosting encountered 
with these liquids has been elim- 
inated by a patented frost so 
ing unit extending from the gage 
glass. This special transparent unit 
projects beyond the cover bolts and 
prevents frost from building up 
over the vision slot. 


Here's a dual feature gage that 
assures greatly increased accuracy of 
reading for the process industries. 
If you have a problem with light 
gaseous fluids, or with gage frost- 
ing, it will pay you to investigate 
the new Jerguson Large Chamber 
Non-Frosting Gage . . . reflex or 

transparent. 






Jerguson Large Cham- 
ber Gage, Transparent 
Type, with the patented 
Non-Frosting Gage 
Glass Extension. Write 
for literature on this 
gage, and on other non- 
ane Jerguson mod- 
els, 







* Patented 





Gages and Valves for the 

Observation of Liquids and Levels 

JERGUSON GAGE & VALVE COMPANY 

100 Fellsway, Somerville 45, Mass. 
Offices in Major Cities 


Jerguson Tress Gage & Valve Co., Ltd., London, Eng. 
trole Service, Paris, France 











cr 
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> new literature 





Miniature Gasket Thermocouples 


® New bulletin is available on firm’s re- 
cently expanded line of miniature gasket 
thermocouples. The bulletin describes the 
construction of these small, light weight 
units and the development of many new 
fields of application. Thermo Electric Co., 
Saddle Brook, N. J. 
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Sequence Timer-Recorder 


@ Development of a new timing-recording 
instrument, called the “Monitorecord,” spe- 
cifically designed for split-second monitor- 
ing of multi-operational automatic machin- 
ery, is announced in Engineering Data 
Sheet No. AU-108-56. Autometrology Di- 
vision, The Sheffield Corp., Dayton 1, Ohio. 
Circle 30L on Readers’ Service Card 


Capacitors 


e Ceramic disc capacitors with three new 
capacitance-temperature stability character- 
istics are outlined in Catalog 616. All three 
are TinyMIKE disc capacitors designed for 
applications requiring minimum change in 
capacitance at any temperature within their 


respective operating ranges. Cornell- 
Dublier Electric Corp., South Plainfield, 


N. J. 
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Preset Decade Counting Unit 


@ Complete catalog information is avail- 
able on the Model 101A Preset 
Counting Unit, designed to provide an out- 
put pulse at a selected number at rates in 
excess of 40,000 counts per second. Cata- 
log also outlines Models 101B and Model 
101C. Computer-Measurements Corp., 5528 
Vineland Ave., N. Hollywood, Calif. 
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Decade 


Solder Core Contacts 


e@ Technica] bulletin on new Solder Core 
Contacts for Continental Connectors in- 
cludes illustrations, descriptions and speci- 
fications covering perfected method of pre- 
filling contacts with a solder alloy of any 
specified composition. DeJur Amsco Corp., 
45-01 Northern Blvd., Long Island City 1, 
a 
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Connectors 


e@ Bulletin 832 presents a series of new con- 
necting and valving devices for use in the 
gas, vapor and liquid flow 
chromatographic and other analytical in- 
struments. Burrell Corp., 2223 Fifth Ave., 
Pittsburgh 19, Pa. 
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PUMP 


Liquids * Gases + Slurries 


WITHOUT 
CORROSION OR 
CONTAMINATION 









Wavelike 
al Motion of 


— 


Steel Fingers N 
Forces Material 
Through Tubing 


Prices range from 


depending on size of pump and 
accessory equipment required. 


$55 to 
$500 


Write for Catalog 


SIGMAMOTOR Inc. 


Middleport, N.Y 


39 North Main Street 
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SWISSOMATIC 
PRODUCTS 








MANUFACTURERS OF 


PRECISION 
INSTRUMENT 
PARTS 





1818 Stanford Street 
Santa Monica, California 
A. A. Anderson, President 


TELEPHONE: 
TExas 0-4422 
TExAs O-3131 
EXBROOK 5-6772 
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Measures Linear Motion 


e Descriptive literature is available on the 
MF-2 Speed-Feed Meter which measures 
and indicates linear rates of travel and rpm 
in a variety of applications through a “push- 
button” process. It is particularly useful 
in research laboratories, test departments, 
and industrial plants where mechanical 
motions must be measured and checked. 
Maico Co., Inc., Industrial Division, 21 
North 3rd St., Minneapolis 1, Minn. 
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Relief, Back Pressure Valves 


e Bulletin 1255-B outlines company’s new 
line of relief valves and back pressure 
valves which can be used with corrosive 
fluid at pressures to 1500 psi and tempera- 
tures to 250°F. The top works of these 
valves are protected by Kel-F thermoplas- 
tic diaphragms. Milton Roy Co., 1300 E. 
Mermaid Lane, Philadelphia 18, Pa. 
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Meters 


e Eight-page catalog describes a line of 
meters for factory, field and laboratory use. 
It describes with diagrams the “Bilfilar 
Movement” and the advantages of the Grei- 
bach Light Beam Pointer that eliminates 
parallax. Gulton Industries, Inc., 212 Dur- 
ham Ave., Metuchen, N. J. 
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Remote Reading Gages 


e Catalog 291 covers firm’s latest designs 
in liquid level gages, including the newly 
developed Red Flasher Truscale which has 
a scale which flashes continuously in red 
for a positive warning when boiler water 
level gets too high or too low. Jerguson 
Gage & Valve Co., 80 Fellsway, Somerville 
45, Mass. 
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Paper Electrophoresis 


@ Form 4-CP describes Model CP Contin- 
uous-Flow Paper Electrophoresis, an instru- 
ment designed for the preparation of high- 
purity fractions in quantity—of proteins, 
amino acids, polypeptides, and other mate- 
rials of biological interest as well as dyes, 
dye-intermediates, pharmaceuticals and like 
materials. Spinco Div., Beckman Instru- 
ments, Inc., 759 O’Neill Ave., Belmont. 
Calif. 
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Static Speed Control 


@ Four-page publication on static control 
for paper machines is now available. Des- 
ignated GEA-6275, the bulletin cites high 
accuracy, high speed of response, low drift, 
and highly-dependable performance as the 
chief characteristics of the new system. 
General Electric Co., Schenectady 5, N. Y. 
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Made under rigid quality-control throughout manufacture. Bird complete jewel 
assemblies come ready to install . . . saving production time . . . eliminating 
rejects . . . cutting costs. 


Bird jewels are custom mounted to your specifications, by skilled craftsmen. 
All assemblies are thoroughly inspected . . . carefully packaged . . . shipped 
to meet critical production schedules. 6 


And the cost — far less than trying to make the same assemblies in your own 
plant — actually only pennies to insure perfect performance for your 
instruments. 


Why not discuss the use of jewel bearings or special assemblies with the Bird 
engineering staff — they are always at your service for all types of jewel 
bearing problems — no obligation of course. 


For information on Bird Jewel Assemblies write for Bulletin 5. 


Over 40 years of serving industry with Quality jewel bearings 


Veidtard fle Coed &,Co., Ine. 


SAPPHIRE AND GLASS JEWELS, PRECISION GLASS GRINDING, 
JEWEL MOUNTING AND ASSEMBLY, SAPPHIRE STYLII 
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Fastest 
Voltage Regulator 
Available 


THE CURTISS-WRIGHT 
LINE REGULATOR 





Simultaneous recordings of 
The Curtiss-Wright Model EE 100 Distortion Elimi- hau 2 
nating Voltage Regulator provides faster recovery 
time than any other regular on the market—!ess than 
1/50th cycle, or 330 microseconds. It also reduces 
typical power line distortion to less than 0.3%. Ca- 
pacity is 1.4 KVA. 

Now being installed in a rapidly growing number 
of laboratories and production test departments, it 
provides simpler, more accurate calibration of meters, 
better design of transformers, synchros and motors... Typical electromechanical 
easier testing with fewer rejects, more accurate meas- regulator output. Recovery 
urement of magnetic properties and receiver sensi- time over 4 seconds. 
tivity . . . better a.c. computer performance, elimina- 
tion of fast line transient effects. Write for details, 


Electronic Component & Instrument Sales Department ve : 
jeBeesssse 
£aSaGSSeSeS + 
Curtiss-Wright DEVR output. 
Full recovery 330 microsec- 
onds. 


> 
ELECTRONICS DIVISION WW) 


CURTISS-WRIGHT 
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> new literature 





Time Delay Relays 


e Bulletin TD403 contains details on the 
function of three basic time delay relays, 
along with catalog part numbers for the 
standard ranges and voltages in ac, de 
and 400 cycle. Time delay ranges for 
these timers are available in every series 
from 1% seconds to 90 minutes. The 
A. W. Haydon Co., Waterbury, Conn. 
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Announcing 
OF al OTT 
Dynamic 
PRESSURE 


PICKUP 


Extremely high output over a wide fre- 
quency range—coupled with /ow internal 
impedance—make the CEC Type 4-340 
an ideal pickup for applications requir- 
ing undistorted response to dynamic 
pressure waves... ideal for sonic vibra- 
tions, blast pressures, or water hammer 
in liquid-filled lines. 





Engineer Surveys 


e@ The results of two surveys recently com- 
pleted by the National Education Commit- 
tee of the American Society of Tool En- 
gineers are available in booklet form from 
the Society’s headquarters at 10700 Puritan 
Ave., Detroit 38, Mich. The surveys re- 
veal where graduates are employed, in 
what areas more training is needed and 
how present curricula can be changed to 
better meet actual industry job require- 
ments. 
Circle 42L on Readers’ Service Card 


Offered exclusively by Consolidated, the 
new self-generating Dynamic Pressure 
Pickup utilizes the Electrokinetic Prin- 
ciple, gives you these exclusive advan- 
tages: 


IDEAL RESPONSE with no phase lag or over- 
shoot. Variations in frequency have negligible 
effect on the output between limits of 3 cps 
and 25,000 cps. 

EXTREMELY HIGH OUTPUT — approxi- 
mately 350 mv/psi self-generating over a 
pressure range of 10—4 to 100 psig. 
OUTSTANDING STABILITY—Calibration is 
retained in spite of extreme temperature and 
pressure cycles, shock, and vibration. 
COMPLETE FLEXIBILITY — Almost any 
electronic readout device can be used without 
amplification. At high frequencies, output 
may be fed directly into an oscilloscope. In 
low frequency ranges, galvanometers requir- 
ing less than 300 «a for full-scale deflection 
may be used directly. 

For complete data, please write for Bulletin 
CEC 1573-X6. 


Consolidated Electrodynamics 


300 North Sierra Madre Villa, Pasadena, California 


NATIONWIDE COMPANY-OWNED SALES AND SERVICE OFFICES 
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The ELECTRONIC 
hae eo, 


SMALL PRECISION TURRET LATHES 
Ask today for free Catalog! 


220 W. 5th St., Los Angeles 13, Calif. 
Phone MUtual 1347 


RP. GALLIEN & SON 





Agents for 


INDUSTRY'S 
mes m - 


American Optical 
Bausch & Lomb 
Bristol Screws 
Chicago-Latrobe 
Derbyshire Lathes 
Wm. Dixon, Inc. 
Dumont Tweezers 
G.E. (Soldering 
Irons) 

Hexacon Irons 
K&D Tools 
Kraeuter Pliers 
L&R Cleaning 
Machines and 
Solutions 

Levin Lathes 
Minerva Timers 
Oryx Irons 

Seitz Jewels 
Utica Pliers 

Wiss Shears 


and other 
leading lines 
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Digital Decade Counter 


e@ Engineering data is available on new 
digital decade counter designed for use in 
manufacturers’ electronic digitizing systems 
The counter provides high reliability while 
cutting power requirements to a minimum, 
and according to manufacturer it will accept 
input pulses at rates varying from 0 ty 
100,000 counts per second while zenerating 
one pulse at the output for each 10 input 
pulses. Franklin Electronics, Inc., Dept, 
189, East 4th St., Bridgeport, Pa. 
Circle 43L on Readers’ Service Card 


Silicon Transistors 


e Bulletin DL-S635 describes the first two 
production types of silicon transistors meet. 
ing the rigid requirements of Navy specif- 
cations. Built in accordance with MIL-T. 
19112A and MIL-T-19502, and available 
only to manufacturers of military equip. 
ment, these high temperature grown june. 
tion devices are designed to provide high 
gain in small signal apovlications and 
temperatures to 125°C. Texas Instruments, 
Inc., 6000 Lemmon Ave., Dallas 9, Tex. 
Circle 44L on Readers’ Service Carc 


Electronics Data Handbook 


e Availability of a 64-page “Electronics 
Data Handbook” that consists of a care- 
fully selected collection of the most often 
needed formulas and data used in radio 
and industrial electronics was announced. 
Formulas included are those needed for 
meter calculations, resonance calculations, 
etc. Allied Radio Corp., 100 N. Western 
Ave., Chicago 80, Ill. 
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Recording Systems 


e Descriptive literature is available on 
firm’s 150 Oscillographic Recording Sys- 
tems. This is a design concept permitting 
a choice of channels in basic assembly, with 
the selection of an inter-changeable pre- 
amplifier for each cabinet, according to 
measurement requirements. Sanborn Co., 
Industrial Division, 39 Osborn St., Cam- 
bridge 39, Mass. 
Circle 46L on Readers’ Service Carc 


Piezoelectric Accelerometers 


e Bulletin 803-259 outlines a new line of 
accelerometers, pressure pickups and force 
gages featuring a recent development in 
the technique of Piezoelectric material de- 
sign. Operation of the instruments with 
less than 10% change of sensitivity over 
the temperature range of —60°F to 230°F 
provides stability under major test con- 
ditions. Endevco Corp., 161 E. California 
St., Pasadena, Calif. 
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AUTOMATIC 


SIMPLYTRO PYROMETERS 


For Control of Temperature 


10 standard 
ranges from 
-200° to 
+3000° F. 
Accuracy 2°% 
(limit of cali- 
bration error). 
Sensitivity 
4 ohms per 
millivolt. 

Cat. No. 4535, size 10” x 6” x 7”. 

Range 0/1000°F, 0/500°C. $135.00 
Thermocouple-type automatic pyrometer for con- 
trolling temperature in furnaces or ovens and 
manufacturing processes. Leads between Simply- 
trol ond its thermocouple sensing element may be 
up to 100 feet or more depending on temperature 
ronge and lead wire resistance. Load relay, 5 am- 
peres S.P.D.T. Optional heavy duty relays to 40 A. 
Either AUTOMATIC control or LIMIT shutoff. An 
automatic Simplytrol turns heat on and off to 
hold required temperature. Proportioning effect 
con be increased or decreased by changing cam 
on the sensing cycle. With shorter cycles, control 
more nearly approaches straight line. A limit 
Simplytrol locks up when the trip point is reached 
and remains locked until reset. Use limit Simply- 
trols for monitoring and safety shutoff or alarm. 
Cabinet model for wall 
mounting or portable 
shown above. To the 
right is an MFP Simply- 
trol for flush mounting in 
a cabinet or control pan- 
el. Several other mount- Cet. No. 4532-M9P, 
ings are shown in Cata- 4.4 5” x 5%” x 8” deep. 
log 4-A. Send for your Range 0/1500°F. 
copy. Assembly Prod- 0/800°C, $127.00 
ucts, Inc., Chesterland 20, Ohio. Phone (Cleve- 
land, O.) HAmilton 3-4436. (West Coast: Desert 
Hot Springs 20, Calif. Phone 4-3133 or 4-2453). 
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TANKOMETER 


FOR MEASURING TANK 
CONTENTS ANY DISTANCE AWAY 




















TANK MAY BE BURIED, 
ELEVATED, OPEN, 
CLOSED, VENTED OR 
UNDER PRESSURE OR 
VACUUM 


























HYDROSTATIC GAUGES 
FOR ALL PURPOSES 


PRESSURE « VACUUM ¢ DRAFT 
DEPTH & ABSOLUTE PRESSURE 
DIFFERENTIAL PRESSURE 
MERCURIAL BAROMETERS 


SEND FOR BULLETINS 


UEHLING INSTRUMENT CO. 


463 GETTY AVE., PATERSON, N. J. 
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Clamp-Type Hose End 


e Engineering data is available on a new 
clamp-type hose end which produces max- 
imum versatility in high-pressure lines for 
air, hydraulic fluids and steam. It couples 
readily on other types of hose. The 
Weatherhead Co., Fort Wayne Division, 
Fort Wayne, Ind. 
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Timer 


e A new timer for controlling “on-off” 
cycles from 10 seconds to 12 minutes is 
described and illustrated in Bulletin NR 
156. Known as the Intermatic “Cycler-12” 
Timer, it is recommended for use on ven 
tilating fans, pumps, process timings, and 
other industrial uses requiring flexible 
cycles of operation. International Register 
Co., 2620 W. Washington Blvd., Chicago 6, 
Tl. 
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Products and Achievements 


e Products and achievements of Gulton 
Industries, Inc., Metuchen, N. J., are dis- 
cussed and illustrated in a revised catalog 
being offered. The 16-page catalog breaks 
down the divisions and associates and de- 
scribes the products with photographs. As- 
sociates and divisions include the Therm- 
istor Division, Magnetics Division, Vibro- 
Ceramics Division, Glenco Corp., Greibach 
Instruments Corp., Allegheny Instrument 
Co., Inc. 
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Miniature Shielded Thermocouples 


e@ A bulletin on firm’s newly-designed 
miniature shielded thermocouples is avail- 
able. These small, light-weight units have 
a wide application in the temperature 
measurement of gases, and vapor mixtures 
of gases and liquids. Thermo Electric Co.. 
Saddle Brook, N. J. 
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Moisture Control 


e Technical Data Sheet EH-67-0, outlining 
an improved method of moisture contro] in 
natural gas streams is now available from 
the Scientific Instruments Division of Beck- 
man Instruments, Inc., 2500 Fullerton Rd.. 
Fullerton, Calif. 
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Errata 


e@ In the November show repo:t issue of 
the ISA Journal, page 473, the name A. W. 
Cash Co. was inadvertently omitted from 
the list of participating firms at the In- 
struments Maintenance Clinic. The Journal 
extends its apologies to the Cash Co. for 
the omission of its name among those in 


making possible a successful! clinic. 





at highest 
working pressures 


At pressures up to 2000 psi, 
this Meriam Manometer 
provides critically .accurate 
flow or differential pressure 
measurement. Constructed 
of solid bar stock steel, all 
parts are precision fitted, 
hand lapped. Each unit 
is cold hydraulic test- 
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m provit 
nasil simplicity 


rmanent 


y ininstrumen- 
ition extending 
to the highest oper- 


ating pressures 


* Heot treated gloss 


bar over 


* Stainles 
nq bor 


steel back 
» *% Ranges to fs 
Write for Bulletin C-12 


Meaam Manometer Lasirumentation 
far ppressites, vacuums, 


fo Hf, liguid level, 


INSTRUMENT COMPANY 
10920 Madison Ave. - Cleveland 7, Ohio 
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RATES and MECHANICAL REQUIREMENTS 
EMPLOYMENT & BUSINESS CLASSIFIED PI as 
$1.00 per line, minimum 3 lines : 1 column inch ____$ 10.00 
sae /6 page 
s Positions Open Box Number counts as one line Wane x 4% deep). 50.00 
page 
> Positions Wanted 50 characters and spaces per line 1/05 x 4% deep)-.- 75.00 
3 page 
ss ps 10% discount on advance pay- (4% x 4% deep) _--100.00 
p> Representatives Available ment of 3 or more insertions 1/3 page 
ordered at one time $4 ee 10 deep) _..100.00 
> Representatives Wanted POSITIONS WANTED .50c per — (4% x 10 deep) _-250.00 
une. payable in advance. No 1 pa ge 10 4 75.00 
> Business Opportunities — lle sonhdaenrunialat 
COPY MUST REACH THE ISA JOURNAL, GRANITE BLDG, 313 SIXTH 
AVE., PITTSBURGH 22. PA. NOT LATER THAN 10TH OF MONTH 
RECEDING DATE OF PUBLICATION 


Answers to Box Number should be addressed Care of ISA Journal, Granite Bldg., 313 


oe classified advertising . 


Wanted or For Sale 
Used Equipment 
Books — Patents 


Materials — Services 
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Sixth Ave., Pittsburgh 22, Pa. 


EQUIPMENT & SUPPLIES 


Supplies — Miscellaneous 





REPRESENTATIVES AVAILABLE POSITIONS OPEN 


WANTED line of instruments and/or associated INSTRUMENT MECHANIC with a minimum of 
conlpenent, to handle on an_ exclusive reas three years experience on installation and mainten- 
basis —- Headquarters New Orleans. Box 2042 ance of industrial instruments and control devices 
% ISA Journal. 


by one of the refineries of a large oil company. 

$$ _____ . — Applicants should be high school graduates 25 to 

40 years of age Benefit plans: retirement, sick- 

ness and disability benefits, vacation, group life in 

ELECTRONIC CONSULTANT surance, hospital and surgical insurance, savings 
plan. Electrical Experience desirable. Location 

Missouri. Write Box No. 2041, % ISA Journal 














ELECTRONIC CONSULTANT available on nominal 
retainer. 10 years experience patents. Listed in 
Who’s Who. Write Box No. 2039, % ISA Journal. 











SALES ENGINEERS Unique position in chemical industry: 
Instrument Engineer — Graduate; 1-3 

WANTED years experience in application or 

Excellent opportunities for engineers maintenance; responsible for inte- 
with well established East Coast In- grated control design of chemical 
dustrial Instrument Manufacturer now plant facilities. Write to—Mr. W. 


expanding branch office coverage. 


T. Durrett, Director of Engineering, 
Electrical, Mechanical, or Electronic 


issn  seloe.  eesdees ie Inorganic Chemicals Division, Mon- 
Birmingham, Chicago, Detroit, Phila- santo Chemical Company, St. Louis, 
delphia, St. Louis, and San Francisco. Missouri. 


Generous company paid benefits include 
hospitalization, pension, insurance, and 
vacation plans. 
Write 

Box No. 2037 


% ISA Journa: R E S U M E S 
SCIENTIFIC ENGINEERING TECHNI 
ERE AME Si ELLE, EIST IE CAL RESUMES OUR SPECIALTY. &x- 
pertly typed, carefully proof-read, attrac- 
tive layout. Reproduced by multilith on 

















quality bond papers. $4.00 for 50 copies 
of one page: $5.00 for 100 copies. Post- 
paid. To assist you, additional copies 
will be reproduced and distributed to major 
firms (excluding your present employer) at 
no cost to you. 
Offers immediate long range oppor- Send Sor “sow to Write Zour Rewme” ie 
re cluding sample guide—-$1.50 postpaid. } 
tunities for 


ORVILLE E. ARMSTRONG & CO. 


INSTRUMENT 55 W. 42nd St., Dept. N, N. Y. 36. N. Y. 
APPLICATION 
ENGINEERS 


| Notice | 
Mechanical engineers with Steam otice 
Power or Process Plant experience. Need $5.00? 
Immediate openings in San Fran- 
cisco and Los Angeles, California. 
Liberal relocation allowances for you If you have Parts | and Il of the 


and your family plus other emolu- 
ments. 








1956 Proceedings which you 


Send R t i i 
Manager of eg B Gtacemest would like to sell to the Society, 


we will pay $5.00 for the set. 

BECHTEL For information write to:  In- 

strument Society of America, 

CORPORATION 313 Sixth Ave., Pittsburgh 22, 
220 BUSH STREET Pennsylvania. 

San Francisco 4, Calif. 




















DO YOU NEED 


e@ ENGINEERS ® TECHNICIANS 
© MECHANICS ® SALESMEN 


© MANUFACTURERS 
REPRESENTATIVES 


wy 


In September over 3,000 ''Posi- 
tions Open” listings were regis- 
tered with the ISA Employment 
Service at the ISA Show in New 
York City. Conclusive proof 
that the ISA Journal is the 
logical means to quickly find 
the personnel to fill your open 
positions. 


wy 


Every month the ISA JOUR- 
NAL reaches the personnel you 
need, from engineering to sales. 
Use these Classified Advertis- 
ing pages to find "the right 
man for that position." 


Rates and Mechanical Require- 
ments are listed at the top of 
this page. Deadline is 0th 
of month preceding month of 
issue. 


ww 


ISA JOURNAL 
313 Sixth Avenue 
Pittsburgh 22, Pa. 
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4 e Can You Contribute to 6 
$ e NEW DEVELOPMENTS IN INSTRUMENTATION e 
in a New Field with the o 
5 ° SMALL AIRCRAFT ENGINE DEPT. OF GENERAL ELECTRIC? instrument 
a co 
e The small size of the turbines Only a thorough knowledge of ° A lication 
designed and developed at the laboratory experimentatien instru- 
oa Small Aircraft Engine Dept. of ments — including testing pro- = ENGINEERS 
e G.E. poses unique problems in cedures and data recording sys- e 
Instrumentation. The close tol- tems — will enable you to collect M.E. Chemical or Electrical degree 
e erances, critical balance and and correlate the necessary in- * , 
e other factors frequently require formation on air flow, flow e an 
new applications or even new in- velocity, temperature distribution, | t t 
- ® struments to complete the test- fuel consumption, stress, shock € ns rumen 
2 . . . . 
ry ing programs. and vibration. . Application 
® There are openings now in two general areas: a DESIGNERS 
bd @ Development of engine instrumentation e 
= . e Application of instruments to the ® & DRAFTSMEN 
ry testing of engines and engine components e 
* The work is on an advanced level, where a man’s initiative and im- _ 
e agination are rewarded quickly. General Electric’s benefits are com- e 
prehensive, and the New England location within ten miles of 
6 Boston is ideal for family living. oe CORPORATION : 
; is a progressive Engineering-Construction 
* Write in complete confidence te: * firm engaged in world-wide operations. 
6 Mr. T. S. Woerz (Section R-A-6) GENERAL sg) ELE CTRIC © Immediate opening in our 
© Small Aircraft Engine Dept. seco vesern decane © Yeu Lynn, Mew - NEW YORK OFFICE 
a ; seta th F for men with | to 10 years experience in 
© oil refinery or chemical plant. Will train 


recent college grads in Instrumentation. 


SCHEDULED OVERTIME 
LONG RANGE PROGRAM 
LIBERAL BENEFITS 


Phone, or send resume to: 
MR. PAUL KEATING 


BECHTEL | 


485 Lexington Ave., N. Y., N. Y. 
MUrray Hill 7-7100 


| 





Interested in using the “ISA JOURNAL'S Classified Advertising 
Pages?’’ Rates, sizes and mechanical requirements are listed at 


the top of the opposite page, or query us first if you wish. 

















are constantly being opened by this dynamic and expanding scientific instruments manufacturer. 
We require: 





SALES ENGINEERS 
to contact the industrial market for sale of process 
control instruments. 
ELECTRONIC ENGINEERS 


For development work in precision instruments, in- 
volving physics and optics. 


FIELD SERVICE ENGINEERS 


to service X-Ray diffraction, spectrographic equip- 
ment, and electron microscopes. 


TECHNICAL WRITERS 


to prepare service and instruction manuals, cover- 
ing precision electronic instruments. 


These positions offer challenging opportunities, with professional and financial growth. 


Location: desirable Westchester County community. 


Send confidential resume, including salary requirements, to: 
MR. ROBERT FORD, Personnel Manager, Instruments Div. 
NORTH AMERICAN PHILIPS CO. INC. 


750 So. Fulton Ave. Mt. Vernon, N. Y. 
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DECEMBER 1956 


Dec. 19-20—Symposium on Applied Reliability 
sponsored by RETMA at Univ. of Southern 
California. Contact J. A. Caffiaux, Radio- 
Electronics-Television-Manufacturers Assn., 
11 W. 42nd St., New York 36. 

Dec. 26-31—Annual Convention of the Ameri- 
ean Assn. for the Advancement of Science 
at Hotel Statler, New York City. Con- 
tact Raymond L. Taylor, 1515 Massachu- 
setts Ave., N.W., Washington 25, D. C. 


JANUARY 1957 


*Jan. 10—ISA_ Technical Division Steering 
Committee Meeting in Chicago. 

*Jan. 11—ISA Technical Division Steering 
Committee Chairmen Mecting in Chicago. 

*Jan. 12—ISA Publications Board Meeting, 
Pittsburgh. 

Jan. 14-16—Third Annual Symposium on Re- 
liability and Quality Control in Electronics 
sponsored by IRE, RETMA, AIEE, ASQC, 
at Hotel Statler, Washington, D. C. Con- 
tact R. G. Murrell, Melpar, Inc., 3000 Ar- 
lington Blvd., Falls Church, Va. 

*Jan. 18—Organizational Meeting of ISA’s 
Medical & Biological Industry Division, 
New York City. 

*Jan. 18—Organizationa! Meeting of ISA’s 
Food Industry Division, Pittsburgh. 

Jan. 21-25—Winter General Meeting of the 
AIEE at Hotel Statler, New York City. 
Contact American Assn. of Electrical En- 
gineers, 33 W. 39th St., New York 18, N. Y. 

Jan. 23-25—Eighth Annual Southeastern Sym- 
posium on _ Industrial Instrumentation 
sponsored by Florida Engineering and In- 
dustrial Experiment Station at University 
of Florida, Gainsville. Contact Dr. W. F. 
Brown, Dept. of Chemical Engineering, 
University of Florida. 

Jan. 23-25—Twelfth Annual Symposium on 
Instrumentation for Process Industries at 
Texas A & M College. Contact G. H. 


_ »} coming events 








22222. 


“Denotes ISA Sponsored 
or Participating Meeting. 


Woodard, 2426 W. Holcombe Blvd., Hous- 
ton 25, Tex. 


FEBRUARY 1957 


*Feb. 4—ISA Industries Division Directors 
Meeting, at Pittsburgh. 

*Feb. 6-7—Second Annual Conference on In- 
strumentation and Control in Process In- 
dustries co-sponsored by ISA Chicago Sec- 
tion and Armour Research Foundation of 
Illinois Institute of Technology, 36 W. 33rd 
St., Chicago 16. 

*Feb. 7—Mid-Winter Symposium on Aircraft 
Instrumentation, sponsored by ISA New 
York Section. G. Newburg, Fairchild En- 
gine Div., Fsirchild Engine & Airplane 
Co., Long Island, N. Y. 

Feb. 26-27—Western Joint Computer Confer- 
ence sponsored by IRE, AIEE and ACM 
at Hotel Statler, Los Angeles, Calif. 
Contact S. Dean Wanless, Aeronautronic 
Systems, Inc., Van Nuys, Calif. 


APRIL 1957 

*April 2—Ninth Annual Symposium of the ISA 
New Jersey Section entitled “Process 
Fluid Analyzers.” Warren S. Jones, 133 
Tullamore Rd., Garden City, N. J. 

*April 10-12—ISA National Nuclear Confer- 
ence and Third Annual Southeastern Re- 
gional Exhibit will be held in Atlanta, 
Ga. Contact H. S. Kindler, ISA Dir. of 
Tech. Programs, 313 Sixth Ave., Pitts- 
burgh 22, or Exhibit Mgr., F. J. Tabery, 
3443 So. Hill St., Los Angeles 7, Calif. 


SEPTEMBER 1957 

*Sept. 9-J3—12th Annual ISA Instrument-Au- 
tomation Conference and Exhibit will be 
held at the Cleveland Auditorium. For 
more information contact H. S. Kindler, 
Director of Technical Programs, Instru- 
ment Society of America, 313 Sixth Ave., 
Pittsburgh 22, or Exhibit Mgr. F. J. 
Tabery, 3443 So. Hill St., Los Angeles 7, 
Calif. 
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TWO-STAGE 
CONSTRUCTION WITH 
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PAT. NO. 2,337,849 
1402B. DUO-SEAL VACUUM PUMP, Motor 
Driven. For 115 Volts, 60 Cycles, A.C. 
Each, $310.00 
1402C. DUO-SEAL VACUUM PUMP, Motor 
Driven. For 230 Volts, 60 Cycles, A.C. 
Each, $310.00 
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—Reduces pump downtime— 
LARGE CAPACITY — HIGH VACUUM DUO-SEAL® PUMP 


VENTED-EXHAUST 





No. 1402B 


> Write for our Complete Catalog listing Duo-Seal® Pumps and Vacuum Accessories 


W. M. WELCH SCIENTIFIC COMPANY 


DIVISION OF W. M. WELCH MANUFACTURING COMPANY 
ESTABLISHED 1880 
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Patent 
Pending 


e Vented Exhaust Permits Pump- 
ing of Most Condensable Vapors 


e@ Eliminates Use of Traps or Oil 
Separators in Systems Containing 
Water or Other Condensables 


@ Reduces Number of Oil Changes 
Required 


GUARANTEED VACUUM 
Vent closed, 0.1 micron. 

When the vent is open, only slight- 
ly higher ultimate pressures result 
—usually in the range of | micron. 


FREE AIR CAPACITY 
140 liters/minute 
(5 cubic feet) 
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1402D. DUO-SEAL VACUUM PUMP, Motor 
Driven. For 115 Volts, D.C. Each, $380.00 
For attached Belt Guard, add $17.50 
to above price. 
1402. DUO-SEAL VACUUM PUMP, Un- 
mounted. With pulley, but without motor, 
belt, or base. Each, $240.00 
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From one control pane 
altitude, ram, or bleed air 
systems can be controlled 
manually or automatically. 
Nearly 200 variables can be 
measured during a single 
test run. 










This mammoth altitude 
chamber can accommodate 
airplane test articles as large 
as 12 feet high x 18 feet jf 
long x 12 feet wide. 
















F&P CONTROL SYSTEM 
BRINGS THE STRATOSPHERE DOWN TO EARTH 


Flight Conditions Simulated from Sea Level to 120,000 
Feet at Douglas Aircraft Company, Inc. 








Fischer & Porter instrumentation automatic- 
ally controls all the essential variables in the 
operation of the new altitude test chamber at 
Douglas Aircraft Company, Inc., Tulsa, Okla- 
homa. Altitude, weather and speed are auto- 
matically controlled to simulate an airplane’s 
actual flight conditions during take-off, strato- 
spheric cruising, and landing. 

All instrumentation is designed so that 
altitude, ram and bleed air systems can be 
controlled 3 ways... manually, automatically 
under steady state conditions, or automatically 
under program control conditions. Altitudes 


from sea level to 129,000 feet, temperatures 
from -—100°F. to +1000°F. and pressures from 
0 psia to 250 psia are easily obtained. During 
a single test run, nearly 200 measurements of 
temperature, pressure, flow, humidity, vacuum, 
and altitude are possible. 

Fischer & Porter has successfully furnished 
package instrumentation on similar aircraft 
test facilities throughout the country. In your 
industry F&P’s experience in systems engineer- 
ing, control, field testing, field supervision and 
field start-up can be of service to you. 

Write today for complete information. 





FISCHER & PORTER CO. iietvor, 2. 


COMPLETE PROCESS INSTRUMENTATION 
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the analytical technique of tomorrow... 
CONTINUOUS GAS CHROMATOGRAPHY 
ready for your process stream today! 


In the past twenty years, no single achievement has been more significant to the field 
of Process Control than the perfection of the technique of CONTINUOUS GAS CHROMA- 
TOGRAPHY. This remarkable new method brings a new level of reliability to plant 
stream analysis — and with it, simplicity unequalled by any other analytical tech- 
nique. Many authorities have predicted it will bring about a revolution in continuous 
process conirol — through improved product quality, and increased yields. 


Now, as a result of the advanced development work of a leading chemical company 
. .. precision engineering by Watts Manufacturing Company, Ronceverte, W. Va. ... 
and application engineering skill and national sales and service by Beckman 
Instruments, Inc. —a fully-engineered, thoroughly tested CONTINUOUS GAS CHRO- 
MATOGRAPH is available for delivery to your plant— months ahead of the most 
optimistic schedules. 

To obtain full information about this important new instrument, write Beckman 
Instruments, Inc., Process Instruments De t, Fullerton, California. Ask for 
Data File N.29-30. 9901 


Beckm a 1 instruments 
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